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omponentWare 


Object-oriented computing has failed. But component 
software, such as Visual Basic’s custom controls, 
is succeeding. Here's why. в: 
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Instant Gratification. W 


What's new? The “У” series borderless, 
energy-saving monitors.' And 
Soft Select preinstalled software. 


You want it all, right now. (That's О.К. 
people expect more from IBM) For instance. 


you want the latest dazzling monitors. 


So we created the new "V" series monitors 
with a sharp, borderless image. And they're 
so energy-efficient they've qualified for an 
ЕРА Energy Star rating,’ 


You said, “Installing software takes up too 
much time.” So now we can do it for vou at 
the factory with Soft Select", We test and 
optimize each application to work on your 
particular PC. And we give you cus- 
tomized configurations, plus the quality 
and support you expect from the world's 
largest computer company. 


So go ahead. be demanding Were ready for 
anything Call us now. 


IBM PC Direct 


We're putting the personal 
in personal computing. 


ValuePoint Si. 

Conserve space and money. 

a З expansion slots, 3 bays 

в VESA Local Bus Video 

a Pentium’-upgradable (except 4255X/Si) 

= IBM Basic 10]-Кеу Keyboard and 
IBM Mouse 

s DOS and Windows preinstalled 

в 512KB Video Memory 

a Choose your ИЗМ Color Monitor: 141.8, 
МУ (add $100 to base model price), 
I5V (add $250). 17V (add $670) 


425SX/Si 

1486SX/25MHz 120MB HD. 4MB RAM 
I4L8 (ІВМ Credit Leuse: $45/mo."* ) $1.259* 
433DX/Si 

486DX/33MHz; 120MB HD, 4MB RAM 
М8 (ІВМ Credit Lease: $50/то) $1.639* 


433DX/Si 
486DX/33MHz- 212MB 11D. 4MB RAM 
14L8 (ІВМ Credit Leuse: $63/ то) $1749* 


466DX2/Si 
14868DX2/66MHz 212MB 111 4МВ RAM 
МІ8 (ІВМ Credit Les: $77/mo) $2,149* 


priced right a 


ValuePoint Desk Top. 

The modern-day workhorse. 

в 5 expansion slots, 5 bays 

в VESA Local Bus Video 

в l'entium-upgradable 

в IBM Enhanced 101-Кеу Keyboard and 
IBM Mouse 

а DOS and Windows preinstalled 

= 1 МВ Video Memory 

а Choose your ІВМ Color Monitor: 141.8, 
МУ (add $100 to hase model price), 
ІБУ (add $250), 17V (add $670) 


4255Х/1) 
i486SX/25M Hz, 212MB ИР. 4MB RAM 
18 (ІВМ Credit Lease: $57/mo.**) $1.589* 


433DX/D 
486DX/33MHUz; 212МВ HD, 4MB RAM 
141.8 (ІВМ Credit Lease: $69/mu) $1939* 


450DX2/D 
i486DX2/50MITz. 340MB HD. 4MB RAM 
HS (ІВМ Credit Lease: $8Уто) $2.259* 


466DX2/D 
1486DX2/66MIlz, 340MB ИБ, ВМВ RAM 
141.8 (ІВМ Credit Lease: $99/mo) 92769% 


dT] EXE EE: 1| | 
pou TN in EE 


‚ make it easy to get the PC you want, 
id ready to go to work. 


ValucPoint Mini-Tower". 

With room to grow. 

= 8 expansion slots, 6 bays 

а VESA Local Bus Video 

= [entium-upgradable 

a IBM Enhanced 101-Кеу Keyboard and 
IBM Mouse 

а DOS and Windows preinstalled 

2 IMB Video Memory 

= Choose your ІВМ Color Monitor: 141,8. 
МУ (add $100 to base model price), 
ISV (add $250). I7V (add $670) 


433DX/T 
486DX/33MHz 340MB П, 4MB ВАМ 
141.8 (IBM Credit Lease: $79/mo.**) $2,219* 


450DX2/T 
i486DX2/50MI1z, 340MB ПО, 8MB RAM 
141.8 — (IBM Credit Lease: $92/ma) $2.560* 


466DX2/T 
1486DX2/66MI 1z. 424MB HD. 8MB RAM 
МІЗ (ІВМ Credit Lease: $107/mo) $2.989* 


466DX2/T 
14801X2/66MI z 527MB 1118MB RAM 
МІЗ (IBM Credit Lease: $112/mo) $3129* 


Soft Seleet preinstalled software lets 
you hit the ground running. 

We can preinstall many of your favorite 
applications. then thoroughly test and 


optimize them — all for only a $10 flat fee. 


When your new Value Point arrives, just 
plug it in and go. Of course, we also give 
you the diskettes. manuals and documen- 
tation. Installing software doesnt get any 
easter — or faster. 


Here's just a sampling of 
IBM Soft Select applications. 
Call for our latest additions 
Microsoft® Office (WIN) 

Intuit Quicken™ (WIN) 

Borland Quattro Pro* (WIN) 
Microsoft PowerPoint® (WIN) 
WinFax™ Pro (WIN) 

WordPerfect” (DOS) 

IBM Voicetype™ Control (WIN) 


Add a CD-ROM drive and find out 
what you've been missing, 

Practically all multimedia applications — 
and more and more regular software titles 
— аге available in CD-ROM format. This 
internal ISA interface version has a 

ЗООК B/Sec maxi- 
mum sustained 
data transfer rate 
with multi-session | 
CD-ROM technology, 
including full Kodak? 

Photo CD™ compatibility. We can install it 
for you at the factory so Из ready to go 
when your IBM ValuePoint arrives. 


ISA Internal CD-ROM Drive 
(3262961  — кк ккеккккта $245* 


John Craig 


PC Consultant 


At IBM PC Direct™, 
we'll help you 
configun: an 

IBM ThinkPad 
that’s just your 
speed. You'll be 
surprised how 

many options are 
available. Ask 

about them. 


IBM PC Direct 


We're putting the personal 
in personal computing. 


Think 


Hey, you there — the one running at 

warp speed — this is for you. Slow 

down and catch a glimpse of one of 
the fastest notebook PCs around. 

а The IBM ThinkPad? 750Cs. 


It has an i486™SL/33MHz proces- 

| sor with ап 8KB internal cache to 

/ get those high-powered applications 
_” really cranking, There's a crystal-clear 
Ё 95" diagonal measurement dual scan 

color display so you can do less squinting 
and more doing, And theres а standard full- 
size keyboard and integrated Track Point 117 
pointing device for convenience (and control) 
that's second to none. 


The ThinkPad 750Cs even reconfigures 
faster. Just lift the hood (a hinged keyboard!) 
to pop in available quick-change hard drives 
and floppy drives. Special power management 
features mean you dont have to exit your 
application to change batteries on the fly. 

And the weight of the ThinkPad 750Cs wont 
slow you down. either. №3 a sleek 62 pounds. 
batteries and all 


Well co 


aster. 


Go ahead and find the time — call IBM PC 


Direct to order. And while you're on the line, 


ask us about an array of options to help you 
think even faster still 


The IBM ThinkPad 750Cs. 

To order yours from IBM PC Direct, 

get to the phone pronto! 

a 1486SL/33MITz processor with 8KB 
internal cache 

s 4MB RAM 

a 170MB Removable Hard Drive 

= 35° 288MB Removable Floppy Drive 

a PCMCIA slots 

в 95° dual scan color display 

a Full-size keyboard with integrated 
TrackPoint ll 

2 Audio input/output jacks 

a 117° x 8.3" x 20" 

2 62 lbs with battery pack 

в [BM DOS. Introductory Demo and 
Prodigy" preinstalled 

и 3-year international travelers warranty" 


any of our newest ValuePoint" PCs 


the way you like. See the next page now! 


With HelpWare, youre covered by the 


best support people in the business. 


We're behind you every step of the way. 
IBM HelpWare* goes beyond ValuePoint's 


one-year warranty and our 30-day, hassle- 
free moneyback guarantee.’ HelpWare is 
tech support people who are always there 
when you need them, 24 hours a day, 7 
days a week, They're trained to answer 
practically any question, from how to set up 
your system to solving hardware problems 
that may occur. 


Our newest monitors are even easier 
on your eyes. Not to mention your 
electric bill. 


Who says you cant have it both ways? These 
advanced high-resolution monitors deliver a 
brighter, bolder, crisper, borderless image 
that's flicker free. 


But when youre not using them they'll 
automatically power down’ to miserly energy 
consumption levels. When you resume work, 
just touch a key or the mouse and they'll 
power up instantly, right where you left off. 


Our automated fax line is always available 


and if you have a modem, you can access 
our 24-hour online bulletin board. 


HelpWare also includes one year of [reef 
onsite service, provided by thousands 
of dedicated IBM service reps at hun- 
dreds of locations nationwide. They 
make house calls anywhere in the U.S, 
no matter how remote. And we have the 
largest parts inventory in the business, to 
help reduce downtime even further. 


In short, HelpWare is the most comprehen- 
sive support you can get 


The “VY” series: for new systems and 
upgrades, too. 

Cross-platform compatibility is built in. 

You can plug it right into almost any ІВМ- 
compatible system and run most popular soft- 
ware. These monitors arc available in 14", 15" 
and 17" screen sizes. 


So see the light And save energy. 
Call IBM PC Direct today. 


‘ThinkPads, printers, 


Salil Muma, 
HelpCenter® 
Specialist 


Complimentary! 
It’s the latest edition of 
the IBM PC Direct 
catalog. ValuePoints, 


monitors, multimedia, software, 
and more. To get your copy, 
call IBM PC DIRECT today. 


ВМ PC Direct is available fo customers in the US and Puerto Rico only Far customers out- 
Sade of these areas, please стай your focal ЕМ Sales Representative los more information. 


"ЕМ PC DIRECT prices only The offerings. proes and products are subject 10 changa or 
whaa mia pnor notice. Products you apguse may not bs courted under any сто 
Volume Purchase Agreement. The same offerings and products may be avaitabie trough 
IBM Аюга Remarketers. Remarkeler prices may vary Shipping and handing charges 
are extra. ° “IBM Credit Lease prices are quoted for 35-month Isms. Lease rates quoted are 
good through 6/30/94, after which ime rates are subject to change without notice. Lease 
availabe to qualified commercal customers осуу. 1 Some 486DX/33MH? processors may 
be manutactured by ЕМ 1. 2 The energy saving стоийгу rs activated by the signals sent 
from system units Ihat support ће VESA DPMS proposal. 3. Jpgradabie with Intar*s future 
OverDrive™ processor based on Pentium technology. 4. Comes of warranty and 30-day 
moneyback guarantee топтап available through IBM and BM Authorized Desiers. 
Please call 1 800 425-2968 for details regarding ISM's mone/tack guarantee and limited 
warranty. 5. Al no additional charge during warranty period. Onsite service available 
Monday-Friday 8am-5pm іп your time zone. 8. International traveter's warranty мүк 
available in countries where ThinkPad is sold. TOM, ThinkPac, Mini- Tower, HelpCenter 

and HeipWare are registered trademarks, and TrackPoint Il, ValuePoint and Sof Select are 
trademarks of International Business Machines Corporation АН other brands and product 
names are registered trademarks, trademarks ог service marks of thelr respechvs holders. 
PC Direct Б a trademark of Ziff Communications Company and is used by ІВМ under license 


1994 international Business Machines Corporation 


To order: 
call 1 800 426- Ba 


8am-10pm M-F, EDT 
Зат-брт Sat., EDT 
Purchase order available for qualifying ыйа 


YOULL LIKE 
NEW MICROSOFT 
ACCESS 2.0 
WHETHER YOU'RE 

LOOKING FOR 
A database OR A 


"Rebate offer: Licensed users of Microsoft Access and Microsoft Office 40 or larer qualify for 350 rebate upon acqutring Microsoft Access 2.0 (129 upgrade SRP). Licensed users of Office Professional, Office Standard, Word, Macrosoft Excel, PowrrTounr’, ar Mier 
Office Professional includes: Microsoft Excel, Word, PowerPoint, Microsoft Access, and а workstation hcense for Mail (Mail server and software acquired separatch), In the 50 Unterd States, call (800) 370-8996, Dept. CN3. For info only: In Canada, call (800) 634 


»ess qualify for $40 rebare upon acquiring 
side the 50 United States & Canada, call your local Microsoft subsidiary or (206) 936-8661. Microsoft, Microsoft Access, PowerPoint, Visual Basic and the Windows logo are 


They say you cant be all things 
to all people. But one database 
comes really close: new Microsoft 
Access’ database management 
system 2.0. The first relational data- 
base for everyone. 


This Wizard | Pm 
a Microsoft Word document 


© What do you | want the Wizard to do? 
E 


© Grestea new document and then link 
2 he data to it. 


he г Mer h launches Microsoft Word, the 
HIR. “Горы ИИ on how t 
Is порите MIN e 


| Mail Merge Wizard works directly with 
Microsoft Word to place your selected data 
into the document of your choice. 

If you need a database with a 
small “а you've found it. Microsoft 
Access is easy to use. So easy, you 
can create tables, make forms, and 
print reports right from the start. 


Want that capital “D” variety? 


Then fasten your seat belts. 


Microsoft Access packs speed, 


power, and control. Helping data- 


base developers quickly create 


sophisticated database applications. 


The fact is, Microsoft Access 


has something for everyone. Or 


more precisely, a lot for everyone. 


Like new Rushmore” query 
optimization, a technology that 
makes queries lightning fast. So 
you get your data quicker. 

Like Table Wizard, a feature 
that takes you step-by-step through 
table setup and design. 

Like Query Wizard, a helpful 
assistant who walks you through 


the steps of finding your data. 


In fact, thanks to IntelliSense" 


technology, a Microsoft Office 


feature, many of your 


tasks become much easier. 


venture beyond the basics, 


base applications. Including 


engine 


routine tasks will be auto. 
matic. And your complex upgrade or 5359” for the Office 


. Of course, when youre ready to 


evel validation guar- в 


event model for added control and 


flexibility similar to Microsoft" 


Add fully functional buttons to a form using 
the Button Wizard. Microsoft Access does all the 
work of writing tbe code bebind tbe button. 


Visual Basic' programming system. 
Microsoft Access even makes 
it easy to tap into any current data- 
base you have, from Paradox' to 
Microsoft SQL Server. 
You can also count on unlimit- 
ed no-charge product support 
With OfficeLinks, 
send data directly to 
Microsoft Excel 


using the Analyze It 
toolbar button. 


Analyze It with MS Excel 


by phone (toll charges may apply). 
And for as little as 599" for an 


Professional upgrade, Microsoft 
Access couldnt be more, well, acces- 


sible. For a resellers name, or to 


Microsoft Access is, too. саш call SO tabs 8996, Dept. CN3. 


Office Professional 4.3 ($399 upgrade SRP). Plus аррісаМе sales tax, Reseller prices may vary. Offer good until August 31, 1994 and only in the 3 a eee Microsoft Corp, АШ rights reserved. Micro 
registered trademarks 
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DIGITAL SIGNAL PROCESSING 


The Engines to Make Multimedia 
Mainstream ......................... 22 
As industry groups seek to standardize 
software programming interfaces, DSPs 
may hold the key to bringing voice, 
video, and telephony to low-cost PCs. 


NETWORK OPERATING 
SYSTEMS 


LANtastic 6.0 Creates Peer 
Б.П MERERI 26 


Peer LANs have evolved from limited- 
function packages to full-featured systems 
that integrate into enterprise LANs. 


INTERNET 
COMMUNICATIONS 

Front Ends Ease Internet 
АЕСЕББ:;.................. ванбенлесезее 30 


А number of companies are releasing 
softwarc designed to make accessing the 
Internet easier. 


ADAPTIVE COMPUTING 


Adapting GUI Software for the 

Blind Is No Easy Task ..... — .3 
The widespread adoption of graphical 
applications adds a whole new set of 
challenges for applications developers 
and visually impaired users. 


PDAS 


Motorola's Envoy First to Run 

Magic Сар........................... 34 
Despite initial disappointing results in 
the area of PDAs, companies continue to 
develop hand-held, communications- 
centric computing devices. 


PROGRAMMING TRENDS 


CAD Gets Objective............. — 


CAD software vendors are beginning to 
exploit new technologies such as object- 
oriented programming and OLE 2.0. 


OPERATING SYSTEMS 


Apple's and Microsoft's System 
Software Road Map ................ 4) 
Apple recently divulged new 
information on plans for its Mac 
operating system. 


NEW PRODUCTS 


What's New ........................220 
Sparcbook 3 ships with the Solaris OS; 
Face to Face provides real-time cross- 
platform document conferencing for 
PCs and Macs; and more. 
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umi Ot mee 
Componentware 


BY JON UDELL Component software, as exemplified by 
Visual Basic's custom controls, is succeeding where object- 
oriented computing has failed. 


Object Wars—52 
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SOFTWARE DEVELOPMENT 


Extensible Software Systems М 
BY DICK POUNTAIN AND CLEMENS SZYPERSKI New ргоргатп- 
ming tools are needed to develop software systems that can be easily 
extended with ncw modules. 


| Г MU м 21 
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LI 


Subtyping or Subclassing?—58 Inheritance or Delegation?—60 


INFORMATION PROCESSING 


The Computerized Patient Record 67 


ВУ SCOTT WALLACE Computerized patient records will improve 
health care and reduce costs. 
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MULTIMEDIA 


Desktop Data Conferencing 81 
BY ANDREW W. DAVIS А new breed of multifunction DSP- 

based peripherals makes data conferencing inevitable and lays the 
groundwork for personal videoconferencing. 

The High Cost of Videoconferencing—82 

DSPs and the PC Mainstream—84 
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WIRELESS COMMUNICATIONS 


Wireless Gets Real 90 
BY DAVID A. HARVEY AND RICHARD SANTALESA 
Buoyed by new products, services, and access standards, wide-area 
wireless communications is ready for prime time. 


PCSes Are Coming—94 


Universal Wireless LANs 99 
BY CEES LINKS, 

WIM DIEPSTRATEN, 

AND VIC HAYES 

The IEEE brings order to the 
chaotic world of wireless LANs by 
agreeing upon a foundation 
protocol for media access. 


The Evolution of a Standard—1.02 


COMMUNICATIONS 


E-Mail from Afar 122 
BY HOWARD EGLOWSTEIN AND BEN SMITH 

Lotus cc: Mail and Microsoft Mail provide the 
necessary E-mail tools for communicating with 
offices in far-flung locations. We liked both user 
interfaces, but cc: Mail is easier on the administrator. 


E-Mail їп Your Pocket—124 
Can PC E-Mail Be the Wrong Choice?—126 


NETWORKS 


Without Peer 133 
BY BARRY NANCE Zenith Data Systems’ new 

$999 Z-Stor Personal Server is a dedicated file server 
that makes sense for small workgroups. Bundled 
with Novell’s Personal NetWare, it almost installs 
itself on Ethernet LANs. 


PROGRAMMING 


Poet in Motion 137 
BY RICK GREHAN Poet 2.1 is a true object-oriented 
database that also includes all the features of a full- 
blown multiuser database: compound indexes, 

locks, even multilevel transactions, Grehan explains 
how programmers can use the same structures of 
C+ code to support the database. 


VOICE RECOGNITION 


Desktop Dictation 145 
BY STANFORD DIEHL The IBM Personal Dictation 
System brings computer-based dictation services 

to а mainstream corporate audience. With its support 
of voice input of system commands and its 
sophisticated dictation application, the system 

can support text entry in a fully “hands-free” 
environment. Its accuracy and ease of use make the 
system Viable for general business correspondence. 


Learning to Listen—146 


Agents Away 113 
BY PETER WAYNER 

Telescript provides the glue that 
lets personal communicators access 
the world. It could change the way 
you talk to the world. 


Speaking the Same Language—118 
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PRINTERS 


Printer at Work 149 
ВУ ED PERRATORE The first At Work laser printer, 
Lexmark's WinWriter 600 provides good 
performance and an excellent user interface. 


DISPLAY TECHNOLOGY 


Big-Screen Stars 15/ 
BY STEVE APIKI Capable 21-inch monitors from 
Nanao and Nokia push resolution to a flicker-free 
1600 by 1200 pixels. Both can support an 80-Hz 
refresh rate if you've got the right graphics card. 


COMNIUNICA TIONS 


SiTcomm Is Serious . 161 
ВУ TOM THOMPSON Apple Events support is one 
reason Thompson finds Aladdin Systems' SITcomm 
a standout among Mac communications packages. 


PRINTERS 


Lab Report: 
Head to Head: 71 Printers 164 


BY SCOTT HIGGS AND CHANDRIKA MYSORE 
We use our PC and Mac printer tests to choose the 
best of today's laser, ink-jet. dot-matrix, and color 
printers for six important business applications. 


Best for General Business—166 
As We Went to Press—166 
How We Tested—168 

Best for Workgroups—169 
Best for CAD and DTP—171 
Best for Color—17 3 

Best for Draft Quality—175 
Best for Listings and Forms—177 
Honorable Mentions—178 
Dubious Achievements—178 


FONT M APPIINCi 


visual characteristics. 


PROGRAMMING 


numerical computation. 


NETWORKING 


Beyond DOS: 


message passing with NetBIOS 


Under the Hood: 

The Panose Typeface-Matching 
ПОИ, И 187 
BY SCOTT BOGGAN AND 


MICHAEL DE LAURENTIS À look 
at a font-matching system based on 


Some Assembly Required: 
The Icon Programming 
Language............ — ....193 


BY RALPH E. GRISWOLD Ісоп does 
string and structure processing and 


IPX and NetBIOS for 0S/2 ...201 
BY BARRY NANCE Over-the-wire 


and [PX in an OS/2 environment. 


Pournelle: 

Crash, Bang—Quake ........205 
BY JERRY POURNELLE Jerry 
survives an earthquake, installs 


a LAN server, and gives out more 
User's Choice Awards. 


Books and CD-ROMs: 
Entertaining Math Models ....41 
BY RICK COOK, LAMONT WOOD, 
DAVE VISLOSKY, AND BEN SMITH 
Mathematical modeling, CD-ROM 
databases, computer ethics, and 
3-D graphics libraries. 


Commentary: 

The Introversion 

of America .......... —" ..218 
BY TOM В. HALFHILL Are virtual 
communities on the Internet taking 
the place of neighborhood 
communities? 


Editorial .......... ы чи ==: АЙ 
BY DENNIS ALLEN 


LÉBBUE cores v eost Mia oc ..18 


The data superhighway, the "real" 
reasons for technical-support calls, 
and environmental concern. 


Reader Survey ...............156 


READER SERVICE 


Editorial Index by Company 216 
Alphabetical Index to Advertisers 4172 
Index to Advertisers by 


Product Category 214 
Inquiry Reply Cards: 272A 
BUYER'S GUIDE 23 
Май Order 


Hardware/Software Showcase 
Buyer's Mart 


PROGRAM LISTINGS 


From BIX: Join "listings/frombyte04" 
and select the appropriate subarea (1.е.. 
“may94"), 


From the UUNET:ftp to ftp.uu.net, log 
on as "anonymous," and enter your user 
ID as your password. Туре 
"cd/published/byte" and type "DIR." 
Files appear in subdirectories by month. 


From the BYTE BBS at 1200-9600 bps: 
Dial (603) 924-9820 and follow the 
instructions at the prompt. 
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BYTE 


This page presents the articles in 
this issue according to computing 
platform. 


DOS/WINDOWS 


CAD Gets Objective ...........38 


А modular Windows-based develop- 
ment tool, Cadkey Object Developer 
provides an object-oriented environment 
in which to create CAD applications. 


FoxPro 2.6 Targets dBase IV 
Market .........................40 


Microsoft's latest version of FoxPro for 
DOS and Windows goes head-to-head 
with Borland's dBase ІМ, 


Apple's and Microsoft's System 
Software Road Map........... 40 


What to expect down the road from 
Microsoft's new operating systems. 


E-Mail from Afar .............122 


PC-based E-mail systems from Lotus 
and Microsoft can tie large organiza- 
tions together with support for multiple 
platforms, remote users, and gateway 
connections to other mail systems. 


Without Peer .................133 


The $999 Z-Stor Personal Server from 
Zenith Data Systems inexpensively pro- 
vides peer-to-peer Ethernet LANs with 
the reliability of a dedicated file server. 
The bundled Novell Personal NetWare 
software gets along with Windows for 
Workgroups. 


Poet in Motion ............. ..137 


Poet 2.1 is a true object-oriented data- 
base that also includes all the features 
of a full-blown multiuser database: 
compound indexes, locks, even multi- 
level transactions, Grehan evaluates the 
personal edition of Poet for Windows, 
which requires either Microsoft Visual 
С++, Borland С++, or Symantec С++, 


Printer at Work ..............149 


Lexmark's WinWriter 600-dpi laser 
printer puts Microsoft's At Work Print- 
ing Software to good use. 


Big-Screen Stars .............157 


Push screen resolution to new frontiers 
with a 21-inch monitor from Nanao or 
Nokia. CAD users will appreciate 1600- 
by 1200-pixel resolution at an eye- 
saving 80-Hz refresh rate. 


Lab Report: Head to Head: 

71 Printers ............ 4......164 
This month we ran ош PC-based printer 
tests on laser, dot-matrix, ink-jet, and 
color printers to determine their rank- 
ings for high-end business and profes- 
sional applications. 
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Desktop Dictation............145 


The IBM Personal Dictation System 
brings computer-based dictation ser- 
vices to the OS/2 desktop. The package 
supports voice control of the 08/2 inter- 
face as well as a sophisticated dictation 
application. Its accuracy and easc of use 
make the system viable for general busi- 
ness correspondence. 


IPX and NetBIOS for 0S/2...201 
Nance demonstrates that programming 
IPX and NetBIOS in an OS/2 environ- 
ment isn't as difficult as you might 
think. 


Pournelle: Crash, Bang— 
ОиаКе.........................205 


Jerry offers some guidelines to help you 
decide whether or not ю make the 
switch to OS/2, installs OS/2 LAN 
Server 3.0 Advanced in Chaos Manor, 
and announces the rest of the User's 
Choice Award winners. 


Apple's and Microsoft's System 
Software Road Map...........40 


Apple reveals new details of its system 
software strategy. 


E-Mail from Afar .............122 


Here's a feature-by-feature comparison 
of the two LAN-based packages that 
command the lion’s share of the E-mail 
market: Lotus's cc: Mail and Microsoft 
Mail. 


SiTcomm Is Serious..........161 


A latecomer to the terminal-cmulation 
market, Aladdin Systems’ $1Tcomm of- 
fers unique features that give it a hefty 
competitive advantage. Support for 
high-level Apple Events is one such 
feature. 


Lab Report: Head to Head: 
71 Printers ...................104 


Our standard suite of Mac-based printer 
tests reveal which of the current erop 

of laser, dot-matrix, ink-jet, and color 
printers work best in a Macintosh 
environment for six key business 
applications. 


E-Mail from Afar .............122 


While both Lotus's cc: Mail and Mi- 
crosoft Mail support clients running 
DOS, Windows, the Mac, and OS/2, 
cc: Mail now adds Solaris to the list of 
clients that it supports. 


The [соп Programming 
[априаре.....................193 
Originally started on Unix, this high- 
level general-purpose programming lan- 
guage now runs on a variety of 
platforms. All implementations, includ- 
ing the source code, are in the public 
domain. 


LANtastic 6.0 Creates Peer 
Ргевӛше.......................26 


Now that Artisoft has licensed Novell's 
NetWare Core Protocol, LANtastic 6.0 
can access file and print services from 
NetWare networks. And its object-ori- 
ented groupware features will compete 
toe-to-toe with Windows for Work- 
groups 3.11. 


Wireless Gets Real............90 


Two-way wireless communications in 
the form of analog cellular, RF packet 
data, and cellular digital packet data 
technology will shape the future of en- 
terprise computing by enabling any- 
where, anytime access to E-mail, infor- 
mation services, and LAN-based 
resources. 


Universal Wireless LANs......99 


The DFWMAC protncal pramises to 
bridge the interoperability gap by pro- 
viding a common access protocol for 
wireless LAN systems. It supports both 
ad hoc wireless LANs and a formally 
structured wireless LAN environment. 


Agents Амау..................113 


Telescript—a communications language 
that Jets you bundle your messages, re- 
quests, and preferences into an intelli- 
gent program that is sent across the net- 
work—aspires to be the centerpiece of 
the global interactive network. 


E-Mail from Afar .............122 


If you're looking for n way of communi- 
cating with remote offices without the 
expense of installing wide-area network 
services, one of these LAN-based 
E-mail packages may be for you. 


Without Peer .................133 


Zenith Data Systems' $999 Z-Stor Per- 
sonal Server blurs the distinction be- 
tween peer-to-peer and client-server 
LANs. Bundled with Novell's Personal 
NetWare, it’s a dedicated file server for 
small workgroups. 


IPX and NetBIOS for 0$/2...201 
Nance provides an over-the-wire deliv- 
ery system for SQL statements that 
works equally well through either 
NetBIOS or IPX. 
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3.5” Magneto Optical Drive 


230 Megabyte 
3600 RPM 


It’s the same size as а x б 
3.5" floppy diskette. It's as fast as most hard =. 
disk drives, And you can write, erase and rewrite over four million TM 


But it's no floppy! It’s Pinnacle’s new Tahoe" 230 Portable 3.5" Optical Hard 
Drive with 230 Megabytes of removable optical storage. 


The Tahoe" 230 is the most versatile storage device 
available today. 


It's a perfect EN | 
solution for both = q 


You can store it all as your main storage device, your secondary 


Optical Drive $ storage drive, or for backup and archival. 
ae \ The Pinnacle Tahoe" 230 is the ultimate in unlimited 
& Battery Pack storage. For more information or to order call: 
$199. 


PINNACLE 


T H Е. ©. Р, СГ A СР COMPANY’ 
19 TECHNOLOGY е ИЕ, СА 92718, USA © (800) 553:7070 е INT'L (714].727:3300 е FAX (714) 727-1913 
Trodemarks: Tahoe 230 of Pinnacle Micro, Inc. All rademorks and registered marks to their respective owners; 
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Missions don't get much more critical than this. Motorola’ is currently developing 
the IRIDIUM™ System, а massive cellular communications system involving а con- 


stellation of 66 satellites orbiting the earth. Equally critical is the massive amount 


of documentation required to get the IRIDIUM System off the ground. And natur- 
ally, Motorola selected the best tool for the job: FrameMaker; © FrameMaker delivers exactly what 
Motorola needs for all their hardware and software documentation. The ability to easily integrate text, 


O 1994 Frama Та Бы ұу Corgi, Al nha шетен Гаме, Гаете Мар, Frame Талау, and the Frame Do ич eoqueernd лавата d Frame Technolgy Серена, IRIDIUM ia a tralomar and service mark of IRIDIUM, Inc Оке brad ur ресі raraes ал trademark се registered temas сі ей троек стесрілие In Europe, гай (353) 1-842-9506. 


charts and graphics in long, structured formats. On-line document distribution with hypertext capabili- 


ties for fast and easy access to technical information. And multiplatform capabilities for file compatibility 
across the PCs, Macintoshes, and UNIX workstations on site, as well as remote access from systems 
all over the world. © Now imagine what FrameMaker can do for your business. Call 1-800-U4-FRAME 
Ext. 003 today {от our comprehensive Guide To Document Publishing with FrameMaker 4. And see 
what FrameMaker can accomplish with your mission critical documents. vy | H қ 
Р 4 <2 Tame 
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[ШШ] Dennis Allen 


The Entertainment Factor 


Developments in 
the entertainment 
industry are strong 
indicators of just 
what lies ahead 
for the enterprise- 


computing world 


Computer technology for the next 30 years will be driven 
by the entertainment industry. That’s what Ed Mc- 
Cracken, the CEO of Silicon Graphics, said at the recent 
PC Forum—the who's who meeting of the computer in- 
dustry. This was no news flash to the other computer 
company CEOs, presidents, vice presidents, and strategists 
attending the forum: Consumers in the pursuit of enter- 
tainment will spend enough money to make investments 
in certain technology areas worthwhile. 

Sure, McCracken has a vested interest in saying what 
he did. After all, it was his computers that created the 
dinosaurs of Jurassic Park. It is also Silicon Graphics 
that is transferring its considerable graphics capabilities 
to build a 64-bit computer (call it a game, if you will) 
with Nintendo. It is also Silicon Graphics that is working 
with Lucas Films to move Hollywood out of the film 
(“linear storage,” us the folks at MCA call it) business into 
all-digital movie productions. McCracken also spoke of 
virtual reality theme parks in which his company will 
play a major role. According to McCracken, Silicon 
Graphics even supplies an employee to play “video key- 
board" for Grateful Dead concerts. So, yes, it's fair to say 
that he has a vested interest in following and promoting 
the entertainment industry. 

That fact, however, doesn't make him any less right. 
Again to use McCracken's view, it's not business that 
has driven technology for the last 30 years—it's been 
the military. Had it not been for the military and its in- 
terest in the space program, would we ever have seen 
mass-produced microprocessors? The fact of the matter 
is that the arrangement hasn't been so bad. While the 
military subsidies paid for certain R&D of large, expen- 
sive technologies, the PC industry rolled out bits and 
pieces of those technologies—more often than not with 
notable improvements—first to individuals and later to the 
business enterprise. 

While the PC industry likes to take credit for having in- 
vented everything, it has not invented so much as it has 
borrowed. Or to put it another way, it has not invented so 
much as it has scrounged around among the leftovers of 
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government-subsidized research. But the net result has 
been good. We have more desktop and enterprise-wide 
computing power and functionality than ever before. 

So just what does it mean that entertainment will now 
drive technology? In some ways, not much. New tech- 
nologies will come about, and the PC industry will move 
them to the desktop to solve problems in the enterprise. 
On the other hand, it's a matter of focus. There are certain 
technologies that the entertainment industry seeks to ex- 
ploit, and it is in those areas that we can expect rapid 
outgrowths to the desktop. 

Clearly, the target technologies for entertainment arc 
video, sound, user interfaces, and communications (aka, 
the data highway). That's not news either. But the prob- 
ability that a Nintendo game or a digital set-top box run- 
ning something like Prodigy TV (a proposed marriage of 
information and regular TV broadcasts) or even an amuse- 
ment theme park will be the first to produce usable full- 
motion, 3-D images with beautiful sound and virtual rc- 
ality interfaces is significant. You ought to be watching 
those developments so you can predict how those tech- 
nologies will work on the desktop in the enterprise. 

Consider Michael Crichton's new book, Disclosure, 
which takes place in the high-tech industry and uses vir- 
tual reality as a means for the hero to explore corporate 
databases in an effort to solve his problems. In the book, 
the characters walk on special mats and wear special 
glasses to wander through the corridors of networked 
computers to find virtual file cabinets, open virtual file 
drawers, and leaf through virtual file folders. An inter- 
esting way to explore a database, to be sure, but accord- 
ing to McCracken, that scenario in Disclosure (an ex- 
cellent book, by the way) is a lot closer to becoming real 
than you might think. 

But long before we can tiptoe through our databases, 
that kind of technology will be a staple for entertain- 
ment. Likewise, the first widespread use of videocon- 
ferencing may be on a TV set while people play games 
with folks in other parts of the world. None of this makes 
the technology any less sophisticated or less important to 
enterprise computing, but if we watch closely, we just 
might be able to predict the future. № 


DENNIS ALLEN, EDITOR IN CHIEF 
(dallen@bix.cam) 
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The world chooses Borland G++ 


Experts agree! Theres only one 
C++ that makes moving to 32-bit 
development a snap. It’s Borland® 
C++ 4.0 and it’s the world-standard 
16- and 32-bit compiler. 


<... it shows Borland's 
attention to developer s 


needs." uter Shopper, Feb. 1984 


— 


Borland С++ gives you a single 
Integrated Development Environ- 
ment to target DOS, Windows, NT 
and Chicago platforms. There's a 
Project Manager that will build 

16- and 32-bit versions simultane- 
ously, and a TargetExpert to make 
switching between platforms as 
easy as clicking a mouse. Plus you 
get a compiler that includes the 


for its 16/32 -hit standard! 


latest ANSI С++ features, such as 
reusable templates and robust 
exception handling. You want 
speed? PC Week says, "Borland's 
compile-link speed . . . was about 
twice that of Visual С++ 1.5." 

And getting started is easy too. 
The AppExpert and ClassExpert 
will create your application for you. 
You simply plug together high- 
functionality components—like 
SpeedBars? editors and status 
lines—from OWL 2.0. Perhaps 


And since 
OWL 2.0 is — 
platform- 22 
indepen- Borland С++ 
dent, the aca 
code you 


create will run today on 16-bit and 
32-bit Windows. That's code with 
the future built in. Get Borland 
С++ 4.0 and get a head start on 
tomorrow 5 projects today. 


90-day, money-back guarantee! 


that’s why Software Development | See your dealer or call now, | 
magazine proclaims, “Anything that j 1-800-336-6464, ext. 9310 ] 


МЕС can do, OWL сап do better." 
REUSABLE COMPONENTS FOR 


CROSS-PLATFORM DEVELOPMENT 


In Canada, call 1-800-461-3327. 


Borland 


Power made easy” 


Copyright © 1994 Borland Intemational, inc. АЙ rights reserved. All Borland product names are trademarks of Borland Intemational, (пс. ВІ 6587 
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COLORADO ТАРЕ BACKUP 


Over 3 Million Copies Shipped! 


ә  AndNow.. 
Introducing Colorado Backup for Windows 2.0 
PAS Торе Backup and Archival software from Colorado 
i #, Memory Systems, the leader in tape backup solutions. 


over 3 million copies of our popular Colorado 
Backup” software. Now, we bring you new 
Colorado Backup for Windows” 2.0, which supports 
all Colorado Tape Backup Drives from 120 MB to 
4 GB through а common, easy-to-use interface. 
% Powerful features include drag-and-drop 
simplicity, reliable background operation, 
automatic - unattended backup, disk grooming, 
broad network compatibility, a Tape Library to 
help you locate lost or archived files quickly, 
file re-direction and open file handling. 
% Explore Colorado Backup for 
Windows 2.0 and the complete 
line of Colorado Tape Backup 
Solutions today. 


4. 1990, Colorado Memory Systems has shipped 


Jumbo Internal Tape Backup System 


Jumbo 500 


е 255 MB native; 500 MB compressed capacity 
е Up to 9.3 MB/minute backup speed 
е Includes software, minicartridge and more 


j ИМИ ООЙ) J 250 
e : — А e 125 MB native/250 MB compressed capacity 


| е Up to 9.3 MB/minute backup speed 
_ œ Includes software and more 
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Jumbo 120 

е 60 MB native/120 MB compressed capacity 
ә Up to 4.7 MB/minute backup speed 

< * Includes software and more 
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IVEN THE VALUE OF YOUR DATA, : 

you'd better back it up. And there's no : Jumbo Trakker External Parallel Port System 

better backup than Colorado Tape Backup. — A Padi ua нй 

With capacities from 120 МВ upto 4 СВ and 41 © 125 MB native/250 MB compressed capacity 
dozens of industry awards, : {== e Upto 8 MB/minute backup speed 
Colorado Tape Backup Solutions : “~~~ *• Includes software and more 
6 6 are the world’s Number : Jumbo Trakker 120 
One backup systems. e Parallel port interface 


• 60 MB native/120 MB compressed capacity 
* Up to 4 MB/minute backup speed 
е Includes software and more 


Colorado Backup for Beyond all the 


Megabytes and 
Windows 2.0 Supports Megahertz that you get 


all Colorado Tape out of your system, | PowerTape & PowerDAT High Capacity Systems 
it’s the data init that’s | PowerDAT Series 6000 
Backup drives through буч — Zn" "odi. ® 2 Gigabyte native/4 GB compressed capacity 


ultimately your most : ровер >, Backs up 300 MB as fast as 30 minutes 
a common, easy-to- valuable asset. | AA - Includes software, data cartridge and more 
i Whether your data is on an i е Optional Cheyenne’ ARCserve: for PowerDAT" 
изе interface. 80 MB notebook ora 4 GB server, | PowerTa 
ч pe Series 4000 
9 9 you need to protect your data _ 1, "m LEM | >= и capacity 
MEE e Upto minute p spe 
«чу нр of the ер Colora do : — —À е Includes software, data cartridge and more 
tape backup is the easiest and most : е Optional Cheyenne ARCserve’ for PowerTape"* 
reliable way to do it. And Colorado is : PowerTape Series 2400 
recommended by editors, resellers and end users о! ® 1.2 GB native/2.4 GB compressed capacity 


more than all other backup systems combined. : „ == • Up to 18 MB/minute backup speed 
H 


Explore Colorado Tape Ba lutions toda пое ВЕРИ БЕР 
plore Colo гі P бир pane y е Optional Cheyenne ARCserve for PowerTape** 
and see what you've been missing. 


PowerTape Series 1100 
e QIC compatible 
E NONE Ч e 525 MB native/1.05 GB compressed capacity 
® Upto 12 MB/minute backup speed 
е Includes software and more 


* Capaciry using data compression. “ Operates st native capacity. © 1994 Colorado Memory System. АЙ rights reserved Colorado ut а registered trademark of Cnlarsdo Memory Systems. Windows is a trademark of Mkrosott Corporation CEW-EYTOSO254 


Call for more information and FREE literature 


1-800-451-0897 CR SENS 


Extension 750 
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AST RELIEF FOR 
PROJECT ОНА 


In the real world of project manage- 
ment, the only constant is change. 
Managers are faced with coordinating 
more activities in less time, with tighter 
budgets, and workgroups spread out 
across the building and around the 
world. So what can managers at all 
levels of experience count on to keep 
them up to date and in control – Project 
Scheduler 6 for Windows! 

Unlike many software programs 
that claim to be easy to use, Project 
Scheduler 6 for Windows really is, and 
the experts agree. According to a recent 
IntoWorld review; "Project 
Scheduler's interface is a joy to 
use...Scitor understands how people 
use project management software." 

But Project Scheduler 6 offers 
managers more than just relief from 
occasional project stress. 

"Project Scheduler 6 surpasses 
Microsoft Project and CA Super- 
Project - in addition to challenging 


Project № 
Scheduler 6f 
for Windows |J 


Easy to learn and use 
project management 


Fast project Е 
Multi-project environments 


Advanced modeling 
and analysis 


Flexible reporting 


ЖЕРГІ 


Sophisticated modeling features, like 
the Advanced Resource Tracking 
Spreadsheet (ARTS)", let you evaluate 


FTIIT TTTTTTT 


ERE. v UK 
СЕРЕГЕ 


Hsctor A 


“what if scenar- 


mem 
: 3osi 18 also a breeze management software decision, 


with Project call for this free executive 
Өе} ' summary, 
е рші Call 415-570-7700 


‘multiple undo/redos in seconds. 


Our software's built-in object- 


_ Oriented report writer provides extra- 


Ordinary flexibility and covenience. 
And as the first project management 


| ae to share information with 


So, as Windows Magazine recently 
put it “If you're seeking a Windows 
project management product that 
does it all and then some, Project 
Scheduler 6 fills the bill"? 


many high end packages." wrote 
InfoWorld? 


resource costs and usage on a period by 
period basis using a familiar spreadsheet 


I Scitor 


Corporation 


© 1994, Scitor Corporation. 393 Vintage Park Drive, Sute 140, Foster City, CA 94404. Tel. 415-570-7700. In Canada, call 905-840-5493. 77 ARTS, and the Scitor name ara trademarks of Scitor Corporation. 
Windows Is a trademark of Microsoft Corporation, '/nfoWorld, August 9, 1993. “InfoWorld, January З, 1994. "Windows Magazine, November 1993 


Owest price 


® 


lor power. 


-PC World February 1994 


| We give you more and more...for less 
age апа less! PC World agrees. They awarded 
u^ ZEOS the January, February and March 
1994 Best Buy awards for our 486DX2-66! 
. PC World reported the system tested was 
^a powerful Best Buy that has exceptional appeal for 
both performance and budget buyers? 
Theres more. PC World went on to say the 486 sys- 
tem is "the best all around value we've seen? Why? 


Because we provide our customers with the latest tech- 


nological advancements at the best possible price. In 


fact, we lowered prices on most of our 486 Local Bus 


Upgradable configurations аиа we now offer the 
options of the new Intel 486DX4 microprocessor гип- 


ning at 75M Hz or 100МН2. 

And all 486 Upgradables == 
аге 100% compatible with е S 
every major network operat- 
ing system on the market, Жы 
including Novell NetWare. It's 
a breeze to get connected! 


Others will be green with envy. In 
addition to high-performance and lower 
prices, all 486 Upgradables аге now “green” 
Support the environment by saving energy 
...and conserving energy means a real 
savings for you and your business. 


“PROS: 


Excellent 
Performance, 
design, and support; 


low price. 


CONS: 


None.’ 
—PC World, Feb 94 


Check out the options. We offer you 
award-winning, Intel verified systems 
with many upgrade paths. Choose 
from one of our money-saving pack- 

ages (many ready to ship the same day 
you order) or custom configure a system 
to your exact needs. 

The value doesn't stop with your system. 

Many companies talk about service. At ZEOS, our 
customers do the talking. ZEOS has 
won more PC Magazine Readers’ 
Choice for Service & Reliability 
awards than any other company- 
five in all! And we were the first 
company to provide our customers with 
24-hour, toll-free technical support- 
every day You receive the best service 
and support in the business. 

Plus all 486 Upgradables include a 
One Year Limited Warranty, 30-Day 
Money Back Guarantee and Express 
Parts Replacement. 

Feature for feature, no one gives you 
more than ZEOS. At any price, any- 
where. ZEOS continues to be the best 
value. Call your Systems Consultant 
now at 800-554-5226. 


РАСКАСЕ 2 
486$Х-25 .............. $1395 
Lease $59/month 
486DX-33.............. $1395 4860Х-33.............. $1595 
Lease $59/month Lease $58/month 
4860Х2-50............ $1495 4860Х2-50............ $1695 
Lease $63/month Lease $61/month 
486DX2-66 ........... $1595 4860Х2-66........... $1795 
Lease $58/month Lease $65/month 
486DX4-75............ $1795 486DX4-75............ $1995 
Lease $65/month Lease $72/month 
486DX4-100.......... $1995 486DX4-100......... $2195 
Lease $72/month Lease $79/month 
B Intel Verified: forthe Pentium” E Intel Verified: for the Pentium" 
OverDrive” Processor OverDrive” Processor 
m 2MB high-speed RAM @ 4MB high-speed RAM 
m 107MB local bus hard drive № 214M B local bus hard drive 
w/32K cache w/32K cache 
ш 3.5" 1.44MB floppy drive E 3.5" 144MB floppy drive 
B Diamond SpeedStar Pro а Diamond SpeedStar Pro 
Windows-accelerated local Windows-accelerated local 
bus video with IMB RAM bus video with IMB RAM 


m 14" 1024 NI SVGA color 
monitor, .28mm dot pitch 


ш 14" 1024 NI SVGA color 
monitor, .28mm dot pitch 


B On-board SCSI socket B On-board SCSI socket 

B Two VESA local bus, five 16-bit ш Two VESA local bus, five 16-bit 
and one 8-bit expansion slots and one 8-bit expansion slots 

B Six-bay desktop w/2 cooling fans m Six-bay desktop w/2 cooling fans 

ш 101-key space-saving keyboard ш 101-Кеу space-saving keyboard 

п EPA Energy Star compliant в EPA Energy Star compliant 

a MS-DOS 6.2 в MS-DOS 6.2, Windows for Work- 

groups 3.11, Microsoft Mouse 

FAVORITE OPTIONS 

426MB to 528MB HDD UPGRADE .................................... $95 

10-ВАҮ VERTICAL CASE ................................................›.... $95 

ADAPTEC 6360 SCSI CONTROLLER CHIP ........................... $49 

96/48/24 V.42 bis SEND/RECEIVE FAX МОРЕМ ............. $49 


PACKAGE 3 
486SX-25 .............. $1795 
Lease $65/month 
486DX-33 ............. $1995 
Lease $72/month 
4860Х2-50......... $2095 
Lease $76/month 
486DX2-66 ........... $2195 
Lease $79/month 
486DX4-75........... $2395 
Lease $87/month 
486DX4-100......... $2595 
Lease $94/month 
ii Intel Verified: for the Pentium" 
OverDrive" Processor 
E 8MB high-speed RAM 
а 426MB local bus hard drive 
w/128K cache 
u 2X CD-ROM, 3.5" 144MB FDD 
ш Diamond SpeedStar Pro 
Windows-accelerated local 
bus video with IMB RAM 


m 14" 1024 NI SVGA color 
monitor, .28mm dot pitch 

в On-board SCSI socket 

ш Two VESA local bus, five 16-bit 
and one 8-bit expansion slots 

и Six-bay desktop w/2 cooling fans 

ш 101-Кеу space-saving keyboard 

m EPA Energy Star compliant 

m MS-DOS 6.2, Windows for Work- 
groups 3.11, Microsoft Mouse 


= Somes A 


PACKAGE 4 
486SX-25.............. $2195 
Lease $79/month 
4860Х-33............. $2395 
Lease $87/month 
486DX2-50........... $2495 
Lease $90/month 
486DX2-66 .......... $2595 
Lease $94/month 
486DX4-75........... $2795 
Lease $101/month 
4860Х4-100......... 52995 
Lease $108/month 
B Intel Verified: for the Pentium" 
OverDrive" Processor 
и 16 МВ high-speed RAM 
Ш 528 МВ local bus hard drive 
w/256K cache 
B2X CD-ROM, 3.5" 144MB FDD 
ш Diamond SpeedStar Pro 
Windows-accelerated local 
bus video with IMB RAM 


ш 14! 1024 NI SVGA color 
monitor, .28mm dot pitch 

в On-board SCSI socket 

B Two VESA local bus, five 16-bit 
and one 8-bit expansion slots 

ш Six-bay desktop w/2 cooling fans 

ш 10]-key space-saving keyboard 

и ЕРА Energy Star compliant 

и MS-DOS 6.2, Windows for Work- 
groups 3.11, Microsoft Mouse 


E Choice of Lotus Application в Choice of Lotus Application 
LOTUS SMARTSUITE UPGRADE 
Five Windows applications in one box! .......................... rennen: $299 


COMPLETE MULTIMEDIA PACKAGE 


2X, multisession MPC2 CD-ROM, 


16-bit sound card, stereo speakers 


DIAMOND VIPER VIDEO CARD 
with IMB VRAM: $149 


Fax Orders: 800-362-1205 or 612-362-1205. Phone Orders: Govern- 
ment: 800-245-2449, Outside U.S. and Canada: 612-362-1212. Purchase 
Orders, MasterCard, VISA, Am Ex, Discover, Z-Card™ COD and 
affordable leasing vpust ай "M m a Day, 365 Vers a boni 


m 
55413 USA. TEE a ably ори 


If your system includes a CD-ROM drive, 
upgrade with a sound card and speakers...................... eee $148 
Many other affordable upgrades and options available. Сай for details! 


CALL NOW TOLL FREE 


800:254- TAA 


24 het EN Ж. DAY 


1 
INTEGNATIONAL, LYD 


Circle 158 on Inquiry Card. 


Super Highway Construction Details 


Your March cover story "Building the 
Data Highway" was extensive and broad- 
based, with a good balance between back- 
ground, current issues, and future potential. 
I am deeply involved with these issues 
here at the University of Montana, and all 
too often, folks writing about the Internet 
don't have a clue. 
Thomas Morarre 
Lolo, Montana 


Our discussion of the Internet 
has spawned many inquiries 
on how to access it. O'Reilly 
& Associates ((707) 829- 
0515) sells internet-in-A-Box. 
The National Center for Su- 
percomputing (NCSA, (217) 
244-3473) is the source for 
Mosaic. Both products pro- 
vide an easy-to-access front 
end to the Internet. —Eds. 


Overall, I thought the data-highway article 
was timely and useful. But I must take ex- 
ception to your comment, “АТМ also 
doesn't now support multicasting, which 
means that all transactions are point-to- 
point." Fore Systems' switches provide 
point-to-multipoint communication in an 
efficient manner, not requiring multiple 
point-to-point links to accomplish this task. 
Tony Mason 

Fore Systems, Pittsburgh, PA 


The ATM Forum User Network Interface 
Specification (3.0) does not support mul- 
ticast service addresses but does support 
point-to-multipoint virtual channel con- 
nections. These point-to-multipoint cir- 
cuits let you transmit data and reach 
multiple parties, but you must know all 
recipients' addresses when you establish 
the connections. [n multicasting, you 
only need to know a single address, and 
that server will know the others. The 
ATM Forum intends to support multi- 
casting in its next revision.—Eds. 


I must comment оп the idea of supplying 
universal data-highway access by creat- 
ing “а public trust fund into which all 
providers pay and from which subsidies 
are drawn." I cannot subscribe to, nor sup- 
port, any type of arrangement where politi- 
cians have access to moneys in a public 
trust fund. Social Security was a similar 
type of setup until politicians squandered 
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it, leaving us with the crippled program 
no one trusts or relies on. 


Erik Ohmberger 
Rochester Hills, MI 


At the Los Alamos National Laboratory, 
we read your article on the data highway 
with great interest, as we are working on 
the CASA Gigabit Testbed. But CASA is 
not a point-to-point switchless network. 
The SONET (Synchronous Optical Net- 
work) lines connect to switches, with many 
computers on each switch. The article also 
implies that propagation delays 
are unique to the CASA net- 
work. One goal of our research 
is to hide these delays. 
Stephen Tenbrink 
Los Alamos, NM 


The point we wanted to make 
was that adding a site to a test- 
bed like Nectar could be ac- 
complished by establishing a 
link to an ATM switch. Adding 
a site to CASA involves establishing a 
link to one other site in the network. We 
did not intend to imply that the propaga- 
tion delay was unique to CASA or a flaw 
in the test-bed, but rather that it was 
what CASA intended to study.—Eds. 


Technical Support—We Hit a Nerve 


Your report on the increase in technical- 
support calls (News & Views, March) ig- 
nores the real reasons: product defects and 
lousy or incorrect documentation. If com- 
puter firms want to know why technical 
support is expensive and customers are 
angry, they ought to look at the slop they 
euphemistically call documentation. 
Joel Amkraut 
Los Angeles, CA 


This is an excellent point, Биг it doesn't 
contradict the findings of the Help Desk 
Institute. As the survey notes, major rea- 
sons for the decrease in support calls are 
recurring problems being solved and bet- 
ter customer training, both of which іт- 
ply that the offending products did not 
work in the first place or were not intu- 
itive.—Dave Andrews 


Magic Cap: Radical or What? 


General Magic's Magic Cap (News & 
Views, February) is hardly a “radical de- 


parture" from other point-and-click GUIS, 

much less original. The Home Desk by Rus- 

sel Lyon, a launching pad from HyperCard 
to other applications, looks quite similar. 

Annemaric Timmerman 

Pittsburgh, РА 


You aren't the only one to notice the vi- 
sual similarity between General Magic's 
Magic Cap and Apple's HyperCard. We 
noticed it, too, as did Andy Herzfeld and 
Bill Atkinson, early Mac and HyperCard 
pioneers who were among the founders 
of General Magic and are now develop- 
ers of Magic Cap. But Magic Cap is 
original in its elimination of the distinc- 
tion (central to most other operating sys- 
tenis) among files, applications, and ob- 
Jects.—Andy Reinhardt and Tom Halfhill 


Liquid-Cooled PCs... The Next Dumb Thing? 


The article “Liquid-Cooled PCs: The Next 
Hot Thing?" (News & Views, February) 
leaves me totally dumbfounded. Does de- 
pletion of the ozone layer dwindle into in- 
significance when compared to the need 
to cheaply cool a Pentium chip? So much 
for green PCs. What's the next project— 
using whale oil as a lubricant? 
Norm MacLeod 
St, Jean-sur-Richelieu, Quebec City, Canada 


The Dolch Pentium portable computer 
uses Fluorinert, a chemically inactive 
fluid, in its liquid heat sink. It does not 
conduct electricity or harm the earth's 
ozone layer.—Eds. 


FIXES 


Due to a printer error, the first line of the 
caption on page 193 in the April issue 
Roundup was masked. The first line should 
have read: "Action's time management 
controls are centered around its bar-style 
time line, where each object in a...." 


In the March issue (page 66), the location 
for Hybrid Networks ((408) 725-3262) is 
incorrect. It is located in Cupertino, CA. 


The February Lab Report (page 162) said 
the EISA bus has a 33-MHz operating 
speed; instead, it has a 33-MBps data trans- 
fer rate. The operating speed is the same as 
that of an ISA bus (8.33 MHz), but its 
wider bandwidth increases the data trans- 
fer rate by a factor of 4.8 


Microsoft’ Windows” for 
Workgroups 3.11 is fast. Very fast. 

In fact it might be more appro- 
priate to call it Microsoft Windows 
GTI. Because, for local disk ac- 
cess, its now up to 150% faster than 
Windows 3.1 operating system. 
This added speed, powered by 32- 
bit technology from our *Chicago" 
project, means applications can be 


loaded at twice the speed. It also 


Corporation. All rights rscrved. Microsoft and MS-DOS are 


raten. Ziff Davis WinBench” speed tesis age performa 
and an и... сотршег кеген ӨНСҮН ner and compressed disk volumes used? with 4MB RAM, WOMB hard ¢ disk 512 cache and IDE disk con 
trademark and Windows, Windows NT and Microsoft Ar Work are trademarks of Microsoft Corporation. Novell and NetWare are registered trademar 


makes searching for files and load- 
ing Windows up to 100% faster: 

You'll be happy to hear that this 
new version of Windows can be 
used by everyone, whether you're 
stand-alone, networked, or dialing 
into your office from the road. 
Windows for Workgroups just in- 
stalls what you need and youre 
off to the races. 


Packed with new features like 


Microsoft At Work" fax technol- 
ogy and super-fast networking that 
works with Novell’ NetWare; 
Windows NT" and other standards, 
Windows for Workgroups 3.11 is an 
essential upgrade for any Windows 
3.1 user. But theres only one way 
to experience this speed and power. 


Drive it. 


Microsoft 


ncc runs (100 being baseline avg! hased on a Zenith Znote 425 Lnp*intel S0386- based com 
troller. 


registered 
Novell Corp. In the $0 United белген, call (800) 426-9400. Customers in Canada, call (800) 563-9048; outside the 50 United States and Canada, call your local Microsoft subsidiary oc (206) 936-8661. 


Introducing 


A powerful new vision of programming.'" 
Break the barrier. Extend the boundaries. 
Free yourself from the limits of what procedural 


programming can accomplish. Get out of the code 


mode and into the VisualAge. 


Client/server OOP from IBM. 
The ability to rapidly develop industrial- 


strength, object-oriented client/server applications 


breaks through with VisualAge, IBM's powerful 
new object-oriented visual programming tool. You 
can get the job done in the OS/2* workstation 
environment, with support for Windows™ coming 
soon. Working individually or in teams, you can 
produce scalable client/server applications with- 
out rewriting yesterday's programs. Апа you can 
do it with amazing speed. 

VisualAge provides access for DB2/2™ in 
the base product, as well as optional access to 
other IBM and non-IBM databases, and access to 
a variety of remote applications and network 
protocols such as TCP/IP and CICS OS/2.™ It 
enables development of multimedia applications 
and doesn't require a communications program- 
mer for networking applications. 


Recycle, don't rewrite. 

VisualAge supports development 
approaches that reward code reuse, so you don't 
have to spend time writing code you've already 
written. It gives you prebuilt, standard-compliant 
objects to get you started, intuitive graphical user 
interface tools, and the added flexibility of a 
completely integrated Smalltalk object-oriented 
base. Апа it supports rapid prototyping and 


iterative development. 


ІВМ and OS/2 are registered trademarks and VisustAge, 082/2 and CICS OS/2 are trademarks of International Business Machines Corporation. Windows із а trademark of Microsoft Corporation, ©1894 ІВМ Corp. 


Ц 


т. Home owner discount юы. 


сне eoe 8) 1 Lm 
Рота Conversations = 


a ла ыы pL лл od 
“iNew — wes purchase | | | 
See video for délais on car, ' | 
р zm = Sate driver discount = | 


c- =ч 


initial contact (3/25/93) - 
ёа review (9/36/83) 


D 


For a demonstration diskette, 


call 1 800 3-IBM-OS2. 


VisualAge is so extensible, you can even 
write your own add-ons. It provides an open 
architecture, it’s System Object Model-enabled, 
and it’s based on industry standards. 

See VisualAge for yourself. Call 1 800 
3-IBM-0S2 (in Canada,1 800 465-7999, ext. 
657) to order or to receive a VisualAge demon- 
stration diskette. We'll show you how easy it is to 
make the barriers come tumbling down. 


SOFTWARE FoR OBJECT-ORIENTED PROGRAMMING. 
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DIGITAL SIGNAL PROCESSING 


The Engines to Make 


Multimedia Mainstream 


As industry groups seek to standardize software programming interfaces, digital signal 
processing may hold the key to bringing voice, video, and telephony to low-cost PCs 


DAVE ANDREWS 


ue to their ability to rapidly process repetitive arithmetic, pro- 
grammable DSPs (digital signal processors) can enable PCs to per- 
form a variety of functions—fax and data modems to speech recog- 
nition to applying special effects to images. Because a DSP is optimized for 
processing certain functions related to speech recognition or digital video, it can 
serve as an efficient complement to a general-purpose CPU. But a lack of 
standards has inhibited mass acceptance of DSPs in low-end computers. Now, 
two efforts are under way to define software architectures that will let software 
developers incorporate signal computing in their applications without having 
to know the intricacies of different underlying DSP architectures. 


General-Purpose DSP Market (worldwide) 


1993 Actual 1997 Forecast 


Office $15 — Military $27 Office $61 Military $91 
Industrial $32 . Industrial $120 
Instrumentation $34 -Instrumentation $126 


Consumer $67 Consumer $377 


Computer $122 


Computer $618 
Communications $431 Communications $1,100 
Total: $728 million Total: $2.493 billion 


Source: Forward Concepts (Tempe, AZ) In millions of dollars 
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One effort is being driven by 
Microsoft, which has defined 
a software architecture for Win- 
dows that will insulate hard- 
ware and software developers 
from having to know the nit- 
ty-gritty details of a specific 
DSP. A group within the IMA 
(Interactive Multimedia Asso- 
ciation) is driving a second ef- 
fort that hopes to establish a 
broad standard that encom- 
passes Windows, the Mac, 
OS/2, Unix, and other plat- 
forms. The companies in this 
group are Apple, AT&T, IBM, 
Intermetrics, and Microsoft. 

Motorola (Austin, TX) has 
already released PC Media, a 
development platform for hard- 
ware and software developers 
who want to get an early start 
on developing multimedia so- 
lutions for Windows that re- 
place several single-applica- 
tion add-in cards. Microsoft 
says it will release a develop- 


. ment kit this year that will let 


DSP manufacturers develop 
drivers that will let their chips 
work with applications written 
to the company's DSP software 
architecture 

Microsoft also says it is de- 
veloping a DSP resource man- 
ager, which will be available 
at about the same time as 
Chicago, the next version of 
Windows. Microsoft's DSP 
software architecture will in- 
teroperate with DSP kernels 
from AT&T, IBM, and Spec- 
tron Microsystems. The IMA 
was expected to release its API 
in April and development tools 
early next year. Microsoft says 
it is working with and will sup- 
port the efforts of the IMA. 

If a standard emerges that 
many hardware and software 
developers support, end users 
will benefit by having multi- 
media-capable PCs that are less 
expensive than those available 
today. Because a programma- 
ble DSP can act concurrently 
as a modem, sound card, or 
other peripheral, you don't 
have to buy a separate card for 
each function. 

If DSPs become standard, 
software developers will be 
more inclined to support them 
in their programs. Spreadsheets 
that can "read" columns of 
numbers as you compare them 


10а paper backup, word рго- 
cessors that can send files over 
a modem from within a docu- 
ment, and databases that you 
can update by speaking into a 
microphone are just a few ex- 
amples of applications that will 
become more prominent. 
Blake Irving, product man- 
ager for Microsoft's audio 
product unit, agrees that de- 
velopers were not shielded 
from the specific intricacies of 
individual DSP platforms of- 
fered by companies such as 
Analog Devices, IBM, Mo- 
torola, TI, and others. Making 
an application work with each 
platform means extra work for 
the developer. PC hardware 
vendors faced a similar prob- 
lem: What if nobody writes ap- 
plications for the DSP we in- 
clude on our motherboard? 
However, not everyone 
thinks that dedicated DSPs are 
required to add signal comput- 
ing. For example, Apple's new 
Power Macs, unlike its Centris 
660A V and Quadra 840AV, do 
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not have DSPs be- 
cause the PowerPC 
601 chip instruction 
set includes the ba- 
sic signal-process- 
ing multiply-accu- 
mulate operation, 
allowing it to oper- 
ate as a DSP. 

Including func- 
tionality in the CPU 
allows for a lower- 
costing system, be- 
cause manufactur- 
ers don't have to 
add the extra DSP 
chip. Others are not 
so sure about that 
strategy, however, 
noting that today's hottest 
processors will be consumed 
by tomorrow's ambitious soft- 
ware. " Software DSPs I don't 
believe are powerful enough," 
Microsoft's Irving says. “ His- 
tory has shown that software 
has an infinite capacity to eat 
up CPU cycles." 

Joe Burke, president of Spec- 
tral Innovations (San Jose, 
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CA), which develops DSP- 
based products for the Mac, 
agrees. "People buy a Power- 
PC system for performance. If 
the first thing you do is load a 
[ DSP] function that brings the 
PowerPC to its knees, you're 
not getting the performance." 

"Software developers want 
the ability to run their applica- 
tions on signal-processing PC 
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Microsoft's DSP Windows Interface 


incorporates DSP functionality 


d The applications developer 
| bywriting to standard Windows APIs. 


The APIs interface through a device driver that calls the 
_ .] Microsoft DSP resource manager. 


The DSP resource manager allocates DSP resources and 
E и controls DSP tasks. The DSP driver manages PC-to-DSP 
interface and DSP ag а 1а cornmunications, А DSP driver provides the interface 
ітегтасе апа Vor апче between the resource manager and the DSP real-lime 
көте! (e.9., SPOX). 


The DSP raat-timə kernel resides on and interacts with the 
DSP hardware. 


The programmable DSP can act as a modem, telephone, 
sound synthesizer, or other device. 


platforms with or without a 
DSP chip," says Dave McLean, 
manager of Mwave product 
marketing and business devel- 
opment at IBM. “Our virtual 
signal-processing strategy ac- 
complishes that.” Whether it’s 
in the DSP or in the CPU it- 
self, however, signal comput- 
ing will change the way you 
compute. 


ТІ"; Breakthrough DSP 


evelopers and analysts are raving over 
a new DSP (digital signal processor) 
that shatters speed records and brings an 
unprecedented level of performance to the 
desktop. The highly integrated chip from 
Texas Instruments (Dallas, TX) will begin 
appearing early next year in products rang- 
ing from high-end video-capture boards and 
image processors to videoconferencing sys- 
tems. It's so fast that it leaves powerful 
RISC chips in the dust and opens the door 
to applications that weren't practical be- 
fore, such as portable fingerprint recognizers 
and on-the-fly digital filtering of video frames. 

ТІ says the TMS 320C80, which is better 
known as the MVP (multimedia video pro- 
cessor), executes 2 billion operations per 
second, about 10 times the performance 
of previous single-chip DSPs. "It's probably 
an order of magnitude faster than any other 
DSP," says Gerry Kaufhold, principal ana- 
lyst for ThorKa Research—TRIMM ((602) 
820-9112), a research and consulting firm 
focused on multimedia. Another ThorKa an- 
alyst, Rick Sizemore, refers to the chip as 
“the god of DSPs." 

The MVP achieves its breakthrough per- 
formance with a combination of high inte- 
gration and a unique microarchitecture. On 
a single chip, It integrates four 64-bit DSPs, 
а 32-bit RISC CPU with an FPU, dual video 


controllers, а DMA controller with a 64-bit 
DRAM interface, and 50 KB of SRAM (stat- 
ic RAM). Using a 0.5-micron CMOS process, 
it incorporates 4 million transistors—about 
30 percent more than a Pentium micro- 
processor. The MVP is sampling now, and TI 
says ful! production will begin early next 
year. At an expected cost of $300 to $400 
in 10,000-unit quantities, this powerful chip 
won't likely begin showing up on commod- 
ity PCs anytime soon, however. 

Because the MVP is fully programmable 
and supports MIMD (multiple-instruction/ 
multiple-data) throughput, it can be applied 
to industry-standard compression algorithms 
such as JPEG (for still images), MPEG (for 
motion video), and H.261 (for videoconfer- 
encing), as well as to proprietary schemes. 
An integrated transfer controller supports 
off-chip DRAM, VRAM (video RAM), and 
SRAM with 400 MBps of 1/0 bandwidth. 

Developers say the MVP can do things 
that now require expensive workstations or 
multiple boards with numerous DSPs. For 
example, Printrak (Anaheim, CA), which 
makes fingerprint-recognition systems, is 
working on an MVP-based recognizer that 
replaces 28 DSP boards with a single board 
that's portable enough to be installed in a 
police cruiser. 

Dr. Yongmin Kim, a professor of electri- 


cal engineering at the University of Wash- 
ington (Seattle), has been working with pro- 
totypes of the chip since 1990. He 1$ de- 
veloping an MVP-based high-end multimedia 
board that plugs into a VL-Bus slot. Future 
versions will support PCI (Peripheral Com- 
ponent Interconnect). The board, to be sold 
under a nonexclusive license by Precision 
Digital Images (Redmond, WA), performs 
audio/video processing, JPEG/ MPEG en- 
coding, and P*64 compression for video- 
conferencing. Kim says his single MVP board 
replaces the equivalent of elght DSP boards 
costing $30,000; PDI expects to sell it for 
about $10,000. Kim says a convolution fil- 
ter performed on a 512- by 512-pixel vldeo 
frame that took four seconds to execute on 
a 486-based PC requires only 19 millisec- 
onds on the MVP. 

"Researchers all over the country are go- 
ing to feel like they died and went to heaven 
when they get hold of this thing," says DSP 
analyst Will Strauss, president of Forward 
Concepts ( Tempe, AZ). "Every laboratory in 
the country is going to want one of these 
for voice recognition, high-end audio/video 
processing, and what have you. Of course, 
the military is going to love it, because 
there's nothing else better for radar and 
sonar processing." 


—Tom В. Halfhill 
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The new HP DeskJet 310 printer. 
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| int high-quality black 
White or color wherever 
Кош want to work. | 


. Hewlett-Packard presents the DeskJet 
printer that doesn't require a desk. 
The HP DeskJet 310 is small and light 
enough to let you print anywhere. At > 
the office, at home or on the road, And 
it gives you sharp, 300-dpi print ашан, 
in black & white or color. 


The HP DeskJet 310 costs only $379: 
yet it comes loaded with 84 typeface, 
size and style combinations, along 
with a new lightweight, multi-voltage 
power adapter. It prints portrait and 
landscape on plain paper, transpar- 
encies or labels, and it uses HP's own 
inkjet technology for clear, crisp out- 
put at up to three pages per minute. 


If that's not enough for you, a whole 
family of optional accessories is avail- 
able, including a color kit for just $49, 
and a multi-page sheet feeder for easier 
desktop printing. 


HP has managed to fit everything you 
could want into a little printer package. 
To see for yourself, look in the Yellow 
Pages, or call 1-800-552-8500, Ext. 
7858 for the name of the HP dealer 
nearest you: 


DeskJet Printers 


Make it happen. | 


ГД раскано. 


*Suggrsted US. list price. “Іп Canada call 1-800-387-3867, 
Ext. 7558. 01902 Hewlett-Packard Company PEIZ R20 


News & Views 


NETWORK OPERATING SYSTEMS 


LANtastic 6.0 Creates Peer Pressure 


Artisott Exchange Май 
View Create зы Help 


EF eer LANs have 
evolved from limited- 


function packages into full-fea- 
tured systems. While they offer 
numerous features for small 
and medium installations, peer- 
to-peer networks also easily 
and seamlessly integrate into 
existing enterprise-wide LANs. 
A case in point: Artisoft’s 
LANtastic 6.0 ($119 per node; 
(602) 670-7100). The latest in- 
carnation of this popular peer- 
to-peer LAN is packed with a 
raft of improvements and new 
features that challenge full- 
fledged server-based LANs on 
nearly everything except price. 
LANtastic 6.0 ups the ante, fur- 
thering intense competition in 
the peer-to-peer arena. 
Among the new features in 
LANtastic 6.0, the package’s 
universal client will cause the 
most eyebrow-raising in cor- 
porate installations. A LAN- 
tastic 6.0 workstation can con- 
nect as a client to virtually any 
server-based network operat- 
ing system. For the huge in- 
stalled base of NetWare users, 
Artisoft has licensed Novell's 
NCP (NetWare Core Protocol). 
This lets LANtastic 6.0 access 
file and print services from any 
NetWare 2.x, 3.x, or 4.x net- 
work. LANtastic 6.0 also sup- 
ports SMB technology, giving 
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it access to Microsoft's Win- 
dows for Workgroups, Win- 
dows NT, and LAN Manager, 
as well as IBM's LAN Server. 
Stan Schatt, LAN services 
director at Computer Intelli- 
gence/InfoCorp (La Jolla, CA), 
expects the "million users of 
NetWare 2.x who've been 
abandoned by Novell" to be the 
most immediate customer base 
for LANtastic 6.0. Artisoft has 
also come to the conclusion 
that certain users will want 
more. Artisoft says it will ship 
a 32-bit server-based network 
operating system later this year 
(see "Artisoft and Novell in 
Technology Partnership"). 
LANtastic 6.0's ace in the 
hole is Artisoft Exchange, what 
the company calls an “object- 
oriented groupware system." 
In this arena, Artisoft is going 
head-to-head with the group- 
ware features of Windows for 
Workgroups 3.11, which in- 
clude mail, scheduling, and fax 
support for the still-evolving 
Microsoft At Work standard. 
LANtastic 6.0 includes full- 
featured mail and scheduling, 
as well as message forwarding 
to pagers. Artisoft has an- 
nounced that it will also offer 
future gateway products that 
allow connections to Novell 
MHS, MCI Mail, and server- 


to-server connections. 

Realizing that not all LANs 
require all features, the prod- 
uct has modular server com- 
ponents that let system admin- 
istrators pick and choose the 
features they need. Small in- 
stallations can eschew ad- 
vanced security or the exten- 
sive network management. 

LANtastic 6.0 is being po- 
sitioned by Artisoft as a flag- 
ship product, between the en- 
try-level Simply LANtastic and 
the upcoming server-based 
package. With the next ver- 
sions of Windows and OS/2 
expected to have built-in peer- 
to-peer networking, InfoCorp's 
Schatt says that "operating-sys- 
tem companies will be Arti- 
soft's biggest threat," but he 
adds that Artisoft has a "bright 
future." But in this era of par- 
simonious budgets, the low 
cost of peer-to-peer LANs is 
nearly irresistible. 

—Stan Miastkowski 


In round 1 of the Microsoft- 
Stac compression lawsuit, 
Microsoft was ordered to pay 
Stac Electronics $120 million 
for infringing on data- 
compression patents in the 
companies' patent and trade- 
secret dispute. In March, 
Microsoft began shipping MS- 
DOS 6.21, a new version that 
does not have the DoubleSpace 
disk-compression feature. Stac 
also had to pay Microsoft 
$13.6 million for misappro- 
priating trade secrets. Both 
companies say they will appeal. 


Modular Windows, the Tandy 
VIS's operating system, is a 
product no longer, according to 
a spokesperson for Microsoft; 
it began and will end with the 
Tandy VIS. The representative, 
however, said that much of 
what the industry saw in the 
VIS-bound software may yet ap- 
pear in TV cable boxes. As for 
the VIS, the home-based enter- 
tainment system Is still avall- 
able through the Tandy cata- 
log, along with about 75 titles 
ош of the originally promised 
100. You can still buy one at a 
Radio Shack retail outlet, but 
several outlets we surveyed 
said the unit is a poor seller. 


Artisoft and Novell in 
Technology Partnership 


n the face of It, there's hardly a more unlikely pairing than 

Novell, the undisputed champion of corporate and enterprise 
computing, and Artisoft, which produces LANtastic, the popular 
SOHO (small office/home office) LAN. Nevertheless, the two · 
companies have jointly announced that Artisoft is licensing. Net- 
Ware 4.01 and NCP (NetWare Core Protocol). 

Artisoft officials say the company wanted to provide its approxi- 
mately 2 million users with а 32-bit, dedicated-server network op- 
erating system without having to develop that software from - 
scratch. Artisoft will use NetWare 4.01 as the core of its 32-bit 
network operating system. The company hopes to release in | 
June an integrated program that installs a version of NetWare . ` 
4.01 over a LANtastic peer-to-peer network. The server product. 
will have the look and feel of LANtastic, Artisoft says, and will _ 
scale down certain NetWare features (e.g., the LANtastic version 
will not support full global directory services). 

Artisoft will be selling the 32-bit server and a LANtastic NLM 
(NetWare loadable module) as a package deal. The package will 


not be bundled with LANtastic 6.0. 


—Alexis Tannenbaum 
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for Windows 
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WAILUM Əl | . for Windows isa high-performance 

SQL database engine for Windows applications. The package includes > ODBC Level 2 support 
everything required to begin using WATCOM SQL immediately from many popular > Built-in declarative referential 
Windows applications, supporting interfaces ranging from ODBC and DDE to the Windows and entity integrity 

clipboard. Everything necessary for application development in C/C++ (using compilers from > Visual Basic Interface 

WATCOM, Microsoft or Borland) is also included. > Bi-directional, scrollable, updatable cursors 


> Row-level locking 
> ANSI SQL and IBM SAA compatible 
> Full transaction processing support with checkpoint log 


Па! | ALIUT и Ind Pr IU d Alii UTES The easy installation and setup reduce 


the time and expense traditionally required by client/server technology. Further, WATCOM SQL lets 
you achieve high performance results right out of the package without the need for performance 


тініне “ | and forward transaction log 
setup and tuning by expert personnel. > Multiple simultaneous application connections 
Darfarnrnanna and Daliahility | T » 1 ы : 
Performance and Reliabili Ly WATCOM SQL's cost-based query optimizer | Symmetric multi-threading of concurrent requests 


> Import data from popular file formats including DBF 


and efficient data representation combine to deliver high performance. Transaction processing and | à 
> Automatic use of expanded and extended memory to 


declarative referential integrity protect the consistency of your data. The client/server architecture 


reduces network traffic, resulting in increased performance for your multi-user applications. improve performance | 
КЕ аз, SMS diss Biss ый dixe: ін а > Static and dynamic embedded SQL interface for use with 
scalable St L TOF NOW апо tne FUTUTE wATCOM SQL applications WATCOM's 16 and 32-bit C/C+ + compilers, and other 
can be designed to run without change in environments ranging from standalone PCs to large multi- popular C/C++ compilers 
user networks. The 32-bit WATCOM SQL Network Server Edition unleashes the power of 386/486 — MUT 
PC's to deliver high performance for large networks with many clients. Also available: 
[he Best Value in SQL Database Engines watcom™ sq. = WATCOM' SQL Developer's Edition for DOS 


for Windows has a supgested retail price of $795* but for a limited time you can get it at the Complete Client/Server Development Tools Package for 
introductory price of only $395*. Even better, as а registered user of WATCOM SQL you'll be able DOS including Standalone Single-user SQL Database 


to get a copy of the 6-user Network Server Edition for only $99* (Suggested retail price: $795*). Engine. Enables development and deployment of single-user 
| м | , — standalone applications, and development of applications for 


п0уаку-ггее i luntime for only $99" As aregistereduseryoucanget use with the WATCOM SQL Network Server Edition. 
royalty-free runtime support for just $99*, enabling you to distribute our standalone single-user - T 
runtime SQL database engine with your applications royalty-free. WATCOM SQL Network Server Edition 

High-performance Multi-user SQL Database Server 
ара for PC LANs. Supports multiple concurrent DOS or 
Ee 1- 80 0-265-4555 Windows clients in a network environment. 
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The Leader in Development Tools 


WATCOM, 415 Phillip Street, Waterloo, Ontario, Canada, N2L 3X2. Telephone: (519) B86-3700, Fax: (519) 747-4971. *Prices do not include freight and taxes where applicable. Authorized dealers may sell for less. 
WATCOM, and the Lightning Device are trademarks of WATCOM International Corporation, Other trademarks are the properties of their respective owners. Copyright 1993 WATCOM Intemational Corporation. 
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INTRODUCING THE T4800CT. Fasten your seatbelt and enjoy portable multimedia computing in 


high gear. Race through your number-crunching and graphics-intensive applications on the scorching 75MHz 
IntelDX4 processor. Load all you want into the massive 500MB hard drive. Enjoy the thrust of an integrated 


T4800CT FEATURES: ® VL Local-Bus video * NiMH battery for extended life 
* 15МН: IntelDX4™, 3.3 volt processor, 16K cache * Integrated graphics accelerator • 3.5" 1.44MB floppy disk drive 

• 9.5" dia. color SVGA TFT-LCD active matrix display • WAV Audio * Ballpoint™ Mouse with QuickPorr™ 
e 500MB HDD 

* МВ RAM expandable to 24MB 
* Two PCMCIA sloes (16mm and 5mm) * 6.9 lbs. 


" Audiojacks:Headphone/Speakerand © Pre-installed software: DOS, Windows for Workgroups® 
Microphone Windows Sound System™, Run Time and Video for 
Windows, and Indeo™ video 


OPEN ER UP 


Enjoy SVGA graphics, presented in 256 simultaneous colors on Toshiba's 
vivid 9.5" diagonal color TFT-LCD active matrix display. 


"x 
Dock in the optional Desk Stim V P = Indee or 
for instant connection to your ЕЗ 2257207 инт Уі045-и<нбко9Ұ/ NEW Soft- 
ЖШ monitor, full-size Ж s 5 ware standard for video playback 
5 ТЫЙ keyboard, printer, a Ша: in your multimedia presentations. 
| к i hs and network. EL. 
mem |] 77- F p 
: n 2355 
Жер Dual PCMCIA expansion slots- 
Type ll and an oversized Type II- 
can vun simultaneously to give you 
almost limitless flexibility. 
bumper-to-bumper protection dl mm 
for years to come. 
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microphone allows you to = М - А "AL eum ә ~ ‚ 
make voice annotations, cd aed ment ' | — 
Use the microphone jack S — 
for higher quality П 
recordings. pe 
P С 
500MB 3:45 |» #6 Pa ca CI E (RT The шеш зой ет А 
Now you S E qug ci eee ce Einem cuiua and speaker, plus port for e ! ; 2 
can keep full multimedia files on Use the LCD status bar as your dashboard to monitor battery usage, external headphones or 
your portable, | AutoResume, disk drive activity, e-mail, and more. speakers, let you present loud and clear. 


graphics accelerator, VL Local-Bus video, Indeo video, and full audio capabilities. Cive the most dazzling 
presentations wherever your work takes you. With all this power, plus PCMCIA flexibility, you'll be ready for 
wherever the future takes computing. See how it feels. Call 1-800-457-7777 for the dealer nearest you. 


In Touch with Tomorrow 


© 1994 Toshiba America Information Systems, Inc. АЙ products indicated by trademark symbols are trademarked and/or registered by their respective companies. 
The Entel Inside and Indeo video logos are trademarks of Intel Corporation. 
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News & Views 


INTERNET COMMUNICATIONS 


Front Ends Ease Internet Access 


t seems like sacrilege, but it 
was just a matter of time. A 
number of companies are re- 
leasing software designed to 
make it easy to access the In- 
ternet. The flood of new Inter- 
net users are clamoring for 
software that simplifies con- 
nections, While on-line ser- 
vices like CompuServe strive 
to improve both their interfaces 
and their Internet access, sev- 
eral companies have rushed to 
fill the void. Some combine ac- 
cess to several on-line services, 
while others are designed spe- 
cifically for the Internet. A few 
have entered the dial-up Inter- 
net market after developing 
front ends for dedicated (not 
dial-up) Internet connections. 

America Online and Prodigy 
already provide graphical nav- 
igation programs that work 
with their own on-line services. 
Other companies have written 


graphical front ends. One of 


these is Pipeline (New York, 
NY, (212) 267-3636), whose 
Pipeline for Windows (a ver- 
sion for the Mac is slated to 
ship this month) works with the 
company's own Internet ser- 
vice. (Several other Internet 
providers have licensed Pipe- 
line to front-end their Internet 
services.) 

Pipeline offers point-and- 
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Pipeline’s 
picklists let 
users sift 
through lists and 
descriptions of 
news groups. 
Promising 
discussions can 
be grouped into 
folders. A search 
function helps 
you locate 
specific topics. 


click navigation through the 
complexities of news group ac- 
cess, as well as other advan- 
tages. Pipeline lets you multi- 
task downloads and supports 
real-time chats and games and 
other activities through its fast 
PinkSlip protocol. News group 
subscriptions are selected from 
a picklist. You can combine 
groups in folders that you 
name. When you open the 
folder, the program automati- 
eM picks up the appropriate 


headers, which identify new 
thread topics. If you want to 
read the messages, you tell it 
to go back and get all the 
threads (1.е., a series of posted 
messages that usually relate to 
a particular topic). 

Programs like CyberCorp's 
(Atlanta, GA, (404) 424-6240) 
Cyberdesk treat the Internet as 
another on-line service and 
function as a communications 
package with extremely pow- 
erful built-in scripts. The idea is 
that even though the various 
on-line services are separate, 
users prefer to control all their 
communications in one appli- 
cation. All mail and news 
group messages are retrieved 
for the user to read off-line. 
Topic headers are delivered 
back to the user's desktop, and 
the user selects the threads that 
should be downloaded. 

WinGopher Complete, from 
Notis Systems ((708) 866- 
0159), can work through a 
LAN connection or dial-up 
connection using SLIP (Serial 
Line Internet Protocol) or PPP 


( Point-to-Point Protocol). Icons 
show what's available without 
requiring you to remember spe- 
cific locations, and the inter- 
face shields users from the in- 
tricacies of veronica, archie, 
gopher, and WAIS. 

The above is not a compre- 
hensive listing of graphical 
front ends for the Internet. A 
few other products include In- 
ternet-In-A-Box (see the April 
BYTE, page 257), Mosaic, 
Cello for Windows, and Viola 
for X Window System. MKS 
((519) 884-2251) is develop- 
ing a graphical front end called 
Internet Anywhere. 

In the past, users down- 
loaded their Internet utilities as 
they became available, updat- 
ing individual setups as often 
as new programs were up- 
loaded. Many new users, how- 
ever, will be content to treat 
their Internet front end like any 
other piece of software and 
wait for improvements and re- 
visions to show up in the next 
version of the package. 

—Angela Gunn 


On- Line Access to the Internet 
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BIX ((617) 491-3393) offers a range of Inter- 

net services, including E-mail, ftp and 
archie, gopher, telnet, and Usenet ac- 
cess. The first 10 MB of Internet mail each 
month 15 free; а $1 per 100 MB surcharge may 
be added for high-volume accounts, at BIX's 
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discretion. 


CompuServe ((614) 457-8600) has E-mail ac- 
cess via gateway. Standard rates to read, 
download, or send Intemet messages are 15 
cents for the first 7500 characters and 5 cents 
for each additional block of 2500 characters. 
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Delphi (6171 49 91-33 
M Internet : еен ‘inc luding E E-mall, IRC 2 (Inter - ро 
net Relay Chat] t), news groups, gopher, Tal- 
net, ftp, and gateway access to popular | In 
temet utilities like archie, WAIS, WWW 
(World Wide Web), and veronica. Access is 
$3 per month over standard connect rates. 


GEnie ((301] 251-6415) nas E-mail access 
via gateway. No charge. 


Prodigy ((914) 448-8000) nas E-mail access 
via gateway. (It also offers access to another 
on-line service, the Imagination Network, 
through its GamePoint gateway.) Prodigy 
charges 10 cents for each Internet message 
sent or received. 
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VERSION 2 
For DOS, Windows, and OS/2 


Your needs for new devices and increased data storage capacities are constantly growing. 
That's why you need software that will not only connect these peripherals, but will also 
have advanced features and applications to Improve thelr performance. 


Connect a Variety of Devices to your Computer 
€ Connect up to seven SCSI devices to a single host adapter 
€ No need to purchase different drivers every time you attach a new peripheral or change operating environments 


@ Includes drivers for the following SCS! devices: 


SCSI hard drives WORM drives Scanners (TWAIN-compliant) DAT tape drives 
CD-ROM drives Multi-function drives Removable drives QIC tape drives 
CD-ROM writers Floptical drives PC Notebooks 8 MM tape drives 
Rewritable drives Printers (SCSt-2) 


More Uses for your CD-ROM Drive 
@ Support for multisession and Kodak Photo CD 
© Corel Photo CD lab for the conversion of PCD images 
€ CD-ROM writer software lets you use a recordable CD-ROM writer to create customized CD-ROMs 


More Control over your Devices 
ө Diagnostic utilities let you configure SCSI device parameters, check media, and thoroughly test devices 


€ System and media browser books let you examine your computer's hardware, operating system and CDs 


Sound Features are Added to your Computer аңы ші Ex) 
€ CD Audio player features an advanced interface, multiple player modes, database utilities, 
CD-Digital Audio recording and a WAV file conversion utility to record and save sound clips 


@ WAV File Editor, an OLE application, lets you edit and modify WAV and VOC files 


Ask Гог ош 


free monthly 
Backup Software Шун леа 
© Backup data to tape, optical, floppy and network drives, and SCSI and non-SCS1 hard drives 
@ Support for tape carry-over, "drag and drop" functionality, double buffering and multi-taskin FROM 
a imo клан ч я j mms. Corporate, Government 
Easy to Use => and Education Services 


Contact the Egghead Account 
Representative for your state at: 


AL, АЯ. М. LÀ, KS, KY LA MS, MT. NC, МО, МЕ IJ. WE Ок, SC. 50, ТИ, WY, WY 


© Simply type "install". New devices added later are automatically configured and recognized on boot up 
© Advanced features eliminate complex configurations, tricky installations, and confusing command functions 


Works with Virtually all Host Adapters MID OR WA 100726340 БО ЧА 
Includes А$Р1 drivers for over 30 popular host adapters, and supports various models of SCSI host adapters from: aw тко узш DC MD, NA ^4 ПЗ 

Always Technology, Acculogic, Adaptec, American Megatrends, Buslogic, СМО, Creative Labs, ОРТ, ОТС, S СА 1-800-457-44 аы 

Future Domain, ІВМ, Media Vision, New Media, Practical Enhanced Logic, Qlogic, Rancho Technology, МЛ ар үзг a 

Smart & Friendly and Ultrastor. EGGHEAD SOFTWARE 


And for your Novell NetWare File Server ... 
Соге!$С$1 NETWORK MANAGER 


E Connect Jukeboxes, CD-ROM, Multifunction, WORM and Rewritable drives to your File Server 


№ Complete Data Protection and Improved Network Performance at a fraction of the Cost 

e Includes CorelRAID, so you can customize RAID level 4 and 5 arrays 

€ Easily integrate any manufacturer's hardware, eliminating the need for expensive hardware arrays 
€ Hot-swap and hot-standby features eliminate server downtime while replacing failed drives 

€ Uses only one drive for fault tolerance, leaving more hard disk space available for data 

@ All utilities are completely menu-driven and status screens let you easily troubleshoot problems 


ш Faster CD-ROM Drive Access from the Server 


‚7 e High-performance CD-ROM servar software uses hard drive caching to speed up the access 
2, time when multiple users аге using a single CD-ROM drive 
pl e User requests are sent simultaneously to both the user and the cache 
2 № increase Storage Capacities with Advanced Jukebox Support 
2 e Optical jukeboxes are transparently integrated with NetWare file servers, so the jukebox СОВЕ!" 
і 7 simply appears as an extension to the network volume (613)720-3733 
= ” e Can map а particular directory to a specific cartridge, providing improved data management Ext.28 
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їп Canada; 1-800-363-0066, Ext. 3390 
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Weekends 10 am to Tp CE (ET) 


0410011. 


/ 486DX4, 100 MHz 
/ Upgradable to Intel® 
Pentium™ technology 
/ 16KB L1 cache 
^ 256KB WriteBack L2 cache 
/ 8MB RAM, max: 64MB 
/ 4 16-bit ISA, 1 32-bit 
bus slot 

/ Fast, cost-effective 

ир ae to PCI 
/ We n om IDE 


/ Б po bays 

/ Local bus IDE controller 

/ Local bus graphics 
accelerator, IMB 

/ 15" FST-NI color 
monitor, LR 

/ 3.5" 1.44MB diskette drive 

/ Lexmark" PS/2*-style 
101-key keyboard 

/ MS-DOS* 6.2, Windows" 3.1, 


1410011. MINITOWER 


/ р ашы IDE 


#7 7 я Do. I 32-bit 
VL bus slot 

/ 6 drive bays 

/ 2X Multisession CD-ROM 


$2,859 (лад just $200 for 16- 
bit Bound card, speakers and choice 
of CD 5-packs. Сай for details.) 


Why AMBRA. 
ІВМ” TECHNICAL SUPPORT: 
TOLL FREE, 24 HOURS 

YS A WEEK! 
OPTIONAL 
IBM ONSITE SERVICE: 
ONLY $29 FOR 1 YEAR! 


CUSTOM CONFIGURATION 
AT NO EXTRA SERVICE 


30-DAY MONEY-BACK 
GUARANTEE 
1-YEAR LIMITED 
WARRANTY!” 


! Offerings may differ in Canada. ° $29 for first year. Please call for further details. Onsite service may not be available in certain 
locations, 2 Pease call for details rega vding AMBRA's money-back guarantee and limlied warranty. Return shipping and 
insurance are the responsibility of the icto 1 Dell and Gateway numbers reported in РС Magazine, 12/7/93. AMBRA 
results independently tested 1/31/94. 


D4100l/VL: 100 MHz 486, FIRST UPGRADABLE LOCAL BUS. 


VESA local bus, casily 
upgradable to PCT: The VESA 
advantage now. Plus the option 
to change to РС] quickly and 
cost-effectively later. 

е 


100 MHz ОХА CPU: Intel's e 
fastest 486! Upgradable to е 
Pentium technology tomorrow. ® 
Nearly 50% speedier than 

DX2 66 MHz processors today. 


16КВ L1 cache: Twice as 


much as pravided by DX2 66 
CPUs — teamed with 256KB 12 
WriteBack for a big payoff in 
processor performance! e 
т, eEnhanced 1/0: Local bus graphics 
® accelerator gives you an extra edge 
of speed for graphics apps! *Local 
bus IDE controller makes disk 
read/ writes happen fast! «Buffered 
serial poris improve modem 
performance under Windows! 
. 
@ 
- 
. % 
„* ө Also available: DX2 66 MHz 
47 AMBRA I/VL models that 
е н the m 


^ 
Toll-free IBM technical support: Call on the experts any hour, any day. 
Including Sundays! (Try calling Gateway 2000™ support on Sunday, and 
you'll find nobody home.) 


EIS 
ыы 


See ш 
И Е | wor тю? _ 
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9579 


(Shown ut 2-5- -ROM; add $199.) 


|^800^200^3390 


AMBRA 


1-800-200-3390 


In Canada, 1-800-363-0066, Ext. 3390 


те Ж 


8am to llpm 
Weekends 10am to 7pm (ET) 


renee 


DP60/PCI 
/ Pentium processor, 60 MHz 
"4 MES L2 M 


/ 8MB RAM, max: 128MB 
/4ISA 2 PCL. 1 1 а 42 PCI slot 
/ 440MB (12те) IDE 

hard di 
/6 dice bays 
/ Fast PCI IDE controller 
/ PCI graphics acceler- 


ator 
/ 14" SVGA color monitor, LR 
/ 3.5" 1.44MB diskette drive 
/ Legmark PS/2-style 101-key 


ard 
у MED ай 6.2, Windows 3.1, 
52, 580, With 540MB hard 


isk, add $80. With 15" FST-NI 
monitor, add $119.) 


with PCI Diamond 
Viper video 


/ 16MB RAM 
; р м” IDE 
hard dis 


B VRAM 
и 15" FST-NI color 
monitor, LR 


DP6OE/VL (EISA/VESA) 

/ Pentium processor, 60 MHz 

/ 256KB L2 cache 

/ 16M 

/ 540MB SCSI hard disk 

"4 a и СА 2” monr, LR 

/ graphics accelerator, 
B VRAM 


2M 
$3,779 


Why AMBRA. 
IBM TECHNICAL SUPPORT: 
TOLL FREE. 24 HOURS, 

7 DAYS S A WEEK 
OPTIONAL 
IBM ONSITE SERVICE: 
ONLY $29 FOR 1 YEAR! 
CUSTOM CONFIGURATION 
AT NO EXTRA SERVICE 
COST 
30-DAY MONEY-BACK 
GUARANTEE 
1-YEAR LIMITED 
WARRANTY!" 


GET A LOT OF 


Синир еп erin Салаба, 2629 for first year. Please call for further details. Onsite service may поі be zvailable in certain 


Please call for details regarding AMBRA’s money-back guarantee and limited warranty. Return shipping and 


AMBRA 


ei are the responsibility of the customer. 4 Winbench 3,11. 


PENTIUM AND PCI TECHNOLOGY. WITH ALL THE PLUSES. 


Pentium: — our Pentium ө е , 
processor-based desktop to a 

model from Gateway, point for 

point. At AMBRA, your money 

buys more! 


MEMORY 


ғ «ММ SOCKETS FREE 


Extra room for memory:e * * е 
Gateway uses up all 4 SIMM 

sockets (4 x 4MB). Our 2 free HARD DISK DRIVE 

SIMM sockets (we use 2 x 8MB) 90 million WinMarks; 


let you easily expand. DISK DRIVE INTERFACE PCI IDE , fom like: Upgrade from 
- a superfast PCI Matrox 
VIDEO ACCELERATOR 


MGA II. It's a great option 
for graphics power users! 


MONITOR 


, KEYBOARD IBM Lexmark We just have to ask: Why 
would anyone put a 145-watt 


power supply on a Pentium 
" CD-ROM 2X e ® technology system? 
SO POWER SUPPLY 200 W 


101-key IBM кеудене 
It's the classic ІВМ keyboard 


24-HR, 7-DAY SUPPORT 


with all the qualities (es, 
the tactile feedback!) that PC 
users everywhere prefer. SERVICE PROVIDER mu Dow Jones 


PRICE „зла | $3,297 T ә „53,295 
IBM onsite service: 


[п case a кейш arises, who would you like to see come 
through the door? A mere $29 buys you a year of coverage from IBM. 


1800220023390 


AMBRA 


Riiie 


In Canada, 1-800-363-0066, Ext. Ln 


SS жа р 


eekdays 8 am to 
Weekends 10 am to Ро (ЕТ) 


Why АМВКА. 
ІВМ” TECHNICAL SUPPORT: 
TOLL FREE, 24 HOURS, 

D DAYS AY À WEEK! 


OPTIONAL 
IBM ONSITE SERVICE: 
ONLY $29 FOR 1 YEAR! 


OPTIONAL EXECUTIVE 
WARRANTY FOR 
NOTEBOOKS 


CUSTOM CONFIGURATION 
AT NO ENTRO SERVICE 


30-DAY MONEY-BACK 
GUARANTEE 
1-YEAR LIMITED 
WARRANTY!" 


MONEY AND SPACE SUPERSAVERS 


S450DXA 


X 486DX2, 50 MHz 

4 128KB I2 cache, max: 256KB 

X 4MB RAM 

4 3 16-bit ISA slots 

4 240MB (15ms) IDE hard disk 

«^ З drive bays 

Y 32-bit IDE controller 

у 1 SVEA clo accelerator, ІМВ 
4 14" S p^ color monitor, 


$1,59 


0466 ОХА 
7 486DX2, 66 MHz 


4 128 КВ L2 cache, max: 256KB 


4 4MB RAM, max: 36MB 
4 5 16-bit ISA slots 


/ 340MB (15ms) IDE hard disk 


4 5 drive bays 
4 32-bit IDE controller 


7 32-bit hics accelerator, 
Me 


4 14" SVGA color monitor, LR 
$ 1 ‚739 (Add $50 for minitower.) 


FAST AND UPGRADABLE I/VL SYSTEMS 


D466l/VL 

X 486DX2, 66 MHz 

«/ 256KB WriteBack L2 cache 

4 8MB RAM, max: 64MB 

då = ISA, 1 = bit VL bus slot 


upgrade | 
"d 440MB Fams) IDE hard disk 
4 5 drive bays 
Y Local bus IDE controller 
7 Local bus graphics acceler- 
ator, 1M 
Z 15" FST-NI color monitor, LR 


$2,219 


“7 16-bit ISA 1 32-bit VL bus slot 
/ 6 drive bays 
их 2X Mulisession CD-ROM 


$2,4 


D41001/VL 


4 486DX4, 100 MHz 
4 16KB 11 cache 


4 256KB WriteBack L2 cache 


/ 8MB RAM, тах: 64MB 


AMBRA DESKTOPS AND 
MINITOWERS FEATURE: 


/ Intel Pentium" upgradability 

4 3.5" 1.44МВ B diskette drive 

ғ“ Lexmark PS/2*-style 101-key 
е 

DOS* 6.2, Windows" 3.1, 

mouse 


OPTIONS INCLUDE: 


/1 2" FST-NI color monitor: $399 
< үз» -NI color monitor: $740 

/ 2.4/9.6 kbps data/fax mer: $85 
7 14.4 kbps data/fax modem: $169 
у 250MB tape backup unit: $169 


PENTIUM/PCI TECH 


DP60/PCI 

^ Pentium processor, 60 MHz 
4 256KB L2 cache 

~ ВМВ RAM, max: 128MB 

4 4 ISA, 2 PCI, 1 ISA/PCI slot 


/ 4 16-bit ISA, 1 32- EU. bus slot 5 440MB (125) IDE hard disk 


/ Eas 
«/ 440 
4 5 drive bays 

4 Local bus IDE controller 


DT to PCI 


4 Local bus graphics acceler- 
IMB. Р 


ator, 


/ Y 59 МІ color monitor, LR 


$2,5 


oci 
4 540MB (12ms) IDE hard disk 


12ms) IDE hard disk 


6 drive bays 
4 Fast PC] IDE controller 

4 PCI graphics accelerator, 2MB 
/ 14" SVGA color monitor, LR 


$2,580 


vun Dam Diamond Viper 
/ 540MB (Ог) IDE hard disk 


/ 7 16-bit ISA, 1 32-bit VL bus slot “ PCI Diamond Viper graphics 


/ 6 drive bays 
4 2X Multisession CD-ROM 
$2,859 


accelerator, 2MB 
4 15" FST-NI color monitor, LR 


$3,389 


LIGHTWEIGHT, HIGH-POWERED NOTEBOOKS 


SN425C 


«/ 486SX, SL -Enhanced, 25 MHz 
4 4MB RAM, max: 20 0MB 

/ 170MB removable hard disk 
и 7.8" STN color screen 

4 1 PCMCIA slot, Type Il 

«/ 86-key keyboard 

^ Integrated 16mm trackball 
/ Suspend/Resume 

4 E Windows 3.1 

7 y ыр» 

V 4 lbs, including battery 


N450T 


X 486DX2, 50 MHz 

4 ВМВ КАМ, max: 12MB 

4 3.5" 1.44MB diskette drive 

4 200MB hard disk 

X 9.5" TFT active matrix 
color screen 

7 1 PCMCIA slot, Type III 

/ 86-key 4 Боаг 

^ Inte xd trackball 
X MS- OS. Windows 3.1 

7 Carrying case 

/ 6.6 lbs, including battery 


SN *ROAD WARRIOR": $386 

/ PCMCIA 2.4/9.6 kbps data/fax 
modem, extra battery, battery 
charger, carrying case 

SN “QUICK DOCK”: $404 

/ Port replicator, 14" SVGA color 
monitor, full-size keyboard 

N “INSTANT OFFICE”; 8927 

и Docking station, 15" FST-NI 
color monitor, full-size keyboard 
N “TRAVELER”: $288 


/ PCMCIA 2.4/9.6 kbps data/fax 
modem, extra battery 


1580022003390 


l Offerings may differ in Canada. 2$29 for first year, desktops and towers. Please call for furcher details. Onsite service may not be 


logotype are trademarks of AMBRA Computer Corporation, IBM and PS/2 are 


Machines Corporation. Intel із a 


trademark and Pentium is a trademark of Inte] Corporation. 


Executive warranty. < Please call for details regarding AMBRA's monty- 
back and i are the responsibility of the customer. 
© 1934 AMBRA Computer Corporation. AMBRA is a trademark of ICPI Ltd. and used under Ёсепзе 


therefrom. The AMBRA logo and 
trademarks of International Business 
Lexmark is а trademark af 


Lexmark international, Inc. MS-DOS is a registered trademark and Windows is a trademark of Microsoft Corporation. All other ~ Acme 
names are trademarks or registered trademarks of their respective companies. Offerings, prices and products are subject to change 
without prior notice. Prices do not include shipping. 


News & Views 


ADAPTIVE COMPUTING 


Adapting GUI Software for the Blind Is No Easy Task 


he use of GUIs among 
blind computer users is in- 
creasing, for better or worse. 
According to the Royal Na- 
tional Institute for the Blind 


(London, U.K.), 82 percent of | 


the software firms surveyed in 
Europe and the U.S. see the 
use of GUIs increasing among 
blind users. "The blind are 
being guided down a graphi- 
cal path as text-based appli- 
cations become scarcer and 
scarcer," says Dave Kos- 
tyshyn, president of Syn- 


tha-Voice (Stoney Creek, № 


Ontario, Canada), devel- 
oper of the first speech 
program for Windows for | 
blind users. 

This widespread adop- 
tion of graphical applica- 
tions adds a whole new set of 
challenges for applications de- 
velopers and visually impaired 
users, The World Institute on 
Disability (Oakland, CA) esti- 
mates that between 400,000 
and 500,000 people in the U.S. 
cannot see well enough to use a 
monitor without depending on 
speech synthesis or some other 
alternative output, such as 
braille. 

GUI platforms rely on spa- 
tial and pictorial representa- 
tions to convey information, 
which makes them much more 
difficult to use for many blind 
users than text-only applica- 
tions, according to Kostyshyn. 
To make a GUI-based word 
processor or other type of pro- 
gram accessible to a blind user, 
developers of speech-synthe- 
sis programs must verbalize in- 
formation about the interface 
(including buttons, menus, and 
text associated with graphical 
objects) and the application it- 
self (including cursor position, 
font style and color, dialog 
boxes, and graphical images). 

Luckily for companies that 
need to comply with the Amer- 
icans with Disabilities Act, 


№ the Була 


SOFTWARE 


DEVELOPMENT COMPANIES 


93% produce some 


GUI-based software 


72 % of those producing 
text-based software 


have plans to convert to GUIs 


more GUIs are being adapted 
for the blind with speech, 
braille, and magnification sys- 
tems. Although not always 
easy to use with all applica- 
tions, this new generation of 
graphics-based adaptive hard- 
ware and software lets the vi- 
sually impaired use Mac, OS/2, 
Windows, and other GUI plat- 
forms. At the 1993 Closing the 
Gap conference, which is of- 
ten described as “the Comdex 
of the adaptive-computing in- 
dustry,” many new assistive de- 
vices were introduced. 

The Mac was the first GUI- 
based platform to become ac- 
cessible for the blind, thanks 
to Berkeley Systems' Outspo- 
ken speech software. (Рог in- 
formation on other adaptive 
products, see “Computers for 
the Disabled," June 1993 
BYTE.) Due to the overall suc- 
cess of Windows 3.1, users can 
pick from a wide variety of 
Windows-based adaptive hard- 
ware and software products. 
The newest Windows speech 
package to enter the market, 
WinVision from Artic Tech- 
nologies ( Troy, MI, (313) 588- 
7370) joins Windows screen 


30% now produce 
only GUI-based software 


82% of the software houses 
see the use of GUIs increasing 


readers like Window Bridge 
from Syntha-Voice ((905) 662- 
0565) and ProTalk from Bi- 
olink Computer Research and 
Development (North Vancou- 
ver, British Columbia, Cana- 
da, (604) 984-4099). IBM has 
developed Screen Reader/2, a 
speech-access program for 
OS/2 that lets the blind use 
DOS, OS/2, and Windows ap- 
plications with the aid of 
speech and braille output. 

А previously inaccessible 
platform for the disabled, Unix 
and its GUIs, is starting to at- 
tract developers. Several are 
working on a suite of adaptive 
products for Unix, ranging 
from speech programs for the 
blind to keyboard-enhancement 
utilities for persons with mo- 
tor disabilities. The Disability 
Access Committee for X, or 
DACX, is creating operating- 
system-level hooks to make it 
easier to develop speech- and 
braille-access systems for vi- 
sually impaired users. 

"We want to make the work- 
station environment friendly to 
adaptive developers by creat- 
ing device-independent tools," 
says Earl Johnson, manager of 


enabling technologies at Sun 
Microsystems Laboratories 


\ (Mountain View, CA). Ac- 


cording to Johnson, DACX is 
creating solutions that will let 
developers target several dif- 
ferent Unix platforms 
when they develop for 
‚ one platform. 

‚ In addition, the Com- 
mission of the Euro- 
pean Communities 
has funded GUIB 
(Graphical User 
Interfaces for 
, Blind People), 
, which is ex- 
| ploring the 
| following out- 
put technolo- 
_ gles: speech, 

braille, and au- 

dio. Those involved in the 
GUIB project are working to 
ensure that new platforms are 
developed with the needs of 
disabled people in mind. 

Although GUI-based plat- 
forms are becoming more ac- 
cessible, Syntha-Voice's Kos- 
tyshyn notes that the next wave 
of operating systems will offer 
a new set of challenges. For ex- 
ample, when Microsoft unveils 
its new version of Windows 
with its overhauled interface, 
speech-reader programs will 
have to be modified as well. 

The process of adapting GUI 
platforms will be further com- 
plicated by the expected in- 
crease in the number of 3-D ap- 
plications. Ronald Morford, a 
blind programmer and presi- 
dent of Automated Functions 
(Arlington, VA), says, " The 
translation of 3-D graphics 
screens into braille or speech 
output is a formidable task for 
the programmer and a some- 
times steep learning curve for 
the blind user." Challenges like 
these add a whole new set of 
dimensions for developers of 
adaptive products. 
—Joe Lazzaro 
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PDAS 


Motorola's Envoy First to Run Magic Cap 


n announcing the hand-held 

Envoy, Motorola is the first 
company to release details 
about a hand-held computer de- 
signed specifically to run Gen- 
eral Magic's Magic Cap oper- 
ating system. With built-in 
modems for wired and vire- 
less communications, bundled 
clients for on-line services, and 
a software environment built 
around communications, Mo- 
torola aims to correct one of 
the most commonly cited fail- 
ings of Apple's Newton Mes- 
sagePad, its lack of communi- 
cations capabilities. 

However, in other key areas 
the Envoy, which is expected 
to ship this summer, is still an 
early iteration of the ideal 
portable communicator. At 
7.25 by 5.75 by 1.2 inches, it’s 
bigger than a MessagePad, 
making it too large to put in a 
coat pocket. It weighs 1.6 
pounds (725 grams)— 25 per- 
cent more than the 580-g Mes- 
sagePad 110 and nearly two- 


and-a-half times more than a 
Hewlett-Packard HP 100LX. 
It’s intended for data, not voice 
communications, so it doesn’t 
substitute for a cellular phone. 
But the biggest problem is its 
$1500 list price. 

In relative terms, of course, 
the Envoy’s $1500 price is im- 
pressively low for what you get 
(see summary box). But given 
the MessagePad’s mediocre 
sales at less than half the price, 
the Envoy may remain a niche 
product for the foreseeable fu- 
ture. Small volumes lead to 
tepid developer response, 
which constrains availability 
of applications. 

Andy Seybold, editor of the 
Mobile Computing Report and 
an analyst of the mobile-com- 
puting market, praises the En- 
voy for what it has achieved, 
especially the integration of 
communications into applica- 
tions. Seybold also likes the 
Magic Cap user interface, es- 
pecially the fact that it doesn’t 


use handwriting recognition. 
But, he adds, without an op- 
tional external keyboard, the 
Envoy has limited usefulness 
for E-mail and document cre- 
ation, which he believes are the 
key applications for customers 
most likely to buy it. “To me, 
the Envoy is a device not for 
creating data but for manipu- 
lating it,” he says. This poses a 
marketing dilemma. Whereas 
the Simon from IBM and Bell- 
South, which combines a cel- 
lular phone with basic address 
book and scheduling functions, 
is not meant as a desktop re- 
placement, the Envoy has to 
compete against subnotebooks, 
yet in text-processing applica- 
tions it suffers by comparison. 
As for the price, Seybold of- 
fers the classic analysis: “If 
something is very, very useful 
to people, price is a nonissue. 
But Гт not sure this version 
{of the Envoy] is useful enough 
to make price irrelevant.” 
—Andy Reinhardt 


Motorola Envoy. | 
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Forecasts of Personal -Productivity Devices 
(Units in thousands, U.S. only.) 


6000 
_| № Тош 
С) Personal communicator 


i 
| 
| 
{ 


1992 1993 1994 1995 1996 1997 1998 


Source: Link Resources (New York, NY) 


Link Resources Га New York City-based consulting amd research firm) 


organizers, personal agents, personal 
тіркеген lech pate books, slectronie тойса зай 
entertainment products, Personal communicators will aecourt for nearty 
half these sales by 1998. 
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PDA Companies: We've Only Just Begun 


Apple has released a slimmer, less ex- 
pensive, and more capable Newton PDA, 
the MessagePad 110. The MessagePad 
110, which sells for $599, is a half-inch 
narrower than the MessagePad 100 and 
supports deferred handwriting recogni- 
tion, letting you scribble notes for later 
conversion. Apple also beefed up the sys- 
tem ВАМ to 1 MB. *I think this new ver- 
sion reinforces Apple's commitment to 
this technology,” says Barry Owen, editor 
in chief of Intelligent Newton (San Francis- 
co, CA). “There will be many more mani- 
festations of this platform." Apple aiso 
plans to beef up the Newton's communi- 
cations abilities by supporting two-way 
wireless data-communications Services. 
More PDA competitors will soon enter 
the field. Hewlett-Packard and Novell have 
invested in Geoworks (Berkeley, CA). The 
three companies say they will collaborate 


on low-cost (under $500) consumer-com- 
puting devices designed for anywhere, 
anytime network access. And Compaq, 
Motorola, and Toshiba have announced 
their intentions to develop products for 
Microsoft's WinPad, which is the code 
name for a future operating system for 
hand-held devices. Other companies are 
reevaluating strategies—Eo’s next PDA 
will likely more closely resemble a smart 
cellular phone. 

Mike French, project director at Link Re- 
sources, estimates that Apple's sales of 
the MessagePad in the product's second 
four months were only 25 percent of its 
first four months (20,000 versus 80,000 
units). But his company forecasts an up- 
beat market, as new PDAs reach the mar- 
ket and as large corporations complete pi- 
lot projects for specialized applications. 

— D. А. 


CICs New Handwriter* Includes 
Үрад The Electronic Note-Taker 


YPap Is FOR 
WHAT You Do 
MOST OFTEN 


YPad furthers the spectacular suc- 
cess of Handwriter* for Windows, the 
all-in-one input device for entering 
graphics, text and commands that’s com- 
patible with all your applications. 

We now introduce and include 
our NEW YPad note-taker with our 
ultra-light/ultra-thin tablet, cordless elec- 
tronic pen and recognition software for 
your desktop computer. Also included is 
our NEW Handwriter Recognition 
System version 4.0, NEW SVGA sup- 
port and NEW mouse-replacement dri- 
ver for DOS. And as an incentive for 
you to take us up on our satisfaction-or- 
your-money-back offer, this $600 value 
can be yours for an S.R.P. of only $399. 


THE ULTIMATE 
EDITING TOOL 


estures are special pen strokes 
that perform specific editing 
functions, | 


You spend at least 8096 of your 


document-creating time editing. 
Highlighting, changing words with ges- 
tures you already know, moving text, 
spellchecking, pointing and clicking will 
make your pen the ultimate keyboard 


complement. 


Tited of hurting, sit- 
Ё ting in a rigid, cramped posi- 
| tion using the mouse? Are 
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you really getting paid enough to suffer? 
56% of all OSHA reported injuries are 
RSI, or Repetitive Stress Illnesses. The 
recommended physical therapy for wrist 
and tendon problems is making a fist. 
Kind of like you'd do holding а реп. Pen 
computing is a very healthy complement 
to your computer keyboard. And to 
your life, 


ULTIMATE 


Michelangelo didn't create his 
Sistine Chapel masterpiece with a ball 


peen hammer. Why constrain your own 
creativity with a mouse? Handwriter lets 
you draw or trace with ease and works 


perfectly with your graphics software. 
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Why tty to remember all those 


different passwords — and changing 
them periodically — when Handwriter 
for Windows comes with signature-veri- 
fication security built into a screen saver? 
People may ілу to trace your signature, 
but it’s virtually impossible for them to 
duplicate the stroke dynamics you used 
to write it. Signature-verification securi- 
ty makes a Handwriter the ultimare 
complement to your keyboard, especially 
in environments where many people 


have potential access to work areas. 


71884 by CIC. Handwritar, Handwriter Recognition System and YPad are trademarks of Communication Inteligenca Corporation. АХ other trademarks acknowledged. 
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( fs and its handwriting 
recognition is the best 
weve ever seen, 9 9 
March 1994, PC CompuTING 


COMPANIES OFFERING CIC 
RECOGNITION TECHNOLOGY: 


Our previous version is a worldwide 
bestseller. CIC now includes the new 
Handwriter Recognizer version 4.0, which 
is more robust, faster, and allows natural 
writing. 


Handwriter* 
VERSION 1.5 


NEW YPad note-taker, NEW 
Handwriter Recognition System soft- 
ware, NEW SVGA support, NEW 
mouse-replacement driver for DOS, 
Microsoft Pen Extensions for Windows, 
а screen saver with Signature Verification, 
Crossword puzzles (and a way to get 
more), ап ultra-thin/ultra-light tablet 
that plugs into your serial port, and a 
cordless electronic pen. Priced separately, 
YPad and the new Handwriter for 
Windows are an outstanding value at 
$600. But to encourage you to order ... 


THIS $600 VALUE 
SUGGESTED 
PRICE OF $399 
FROM YOUR 
COMPUTER 
DEALER OR 
DIRECT FROM СІС 


Call 800-888-9242 ext 5031 


415-802-7888 from outside the U.S. 
Or FAX 415-802-7777 


Que Intelligence Corporation 
CIC,  NASDAQINMS CICI 
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THIS IS THE QNX . 


REALTIME mad 


qRIERNATIONA, 


| MESSENGER 


| Embedded Window 
— | № Manager 


Network Manager 


| Process Manager 
Р1003.1 P1003.4 


THE OS OF CHOICE 
FOR EMBEDDED SYSTEMS. 
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THE OS ОЕ CHOICE FOR ANY SYSTEM. 
THE CHOICE IS YOURS, MODULE BY MODULE. 


WE WORK IN REAL TIME." 


1-800-363-9001 


(EXT. 201) 


QNX SOFTWARE SYSTEMS LTD. 175 TERENCE MATTHEWS CRESCENT, KANATA, ONTARIO, CANADA К2М 1IWB ТЕ1:613-591-0931 * FAx:613-591-3579 
© QNX Software Systems Ltd. 1994, QNX Is а registered trademark of QNX Software Systems Ltd. All other trademarks and registered trademarks belong to their respective owners. 
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CAD Gels Objective 
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other Windows programs via customizable interfaces, OLE 2.0, and multiple 


documents. 


RU than overloading 
their programs with new 
features, a few CAD software 
vendors are looking at the un- 
derlying architecture of CAD 
and exploiting new technolo- 
gies, such as OOP (object-ori- 
ented programming) and OLE 
2.0. 

Cadkey ( Windsor, CT, (203) 
298-8888), best known for its 
namesake mechanical CAD 
program, has developed the 
Cadkey Object Developer 
(CODe), which is a fully ob- 
ject-oriented frame work for de- 
veloping CAD applications. 
Other CAD vendors are em- 
barking on similar develop- 
ment paths: Autodesk will 
make AutoCAD morc modu- 
lar over the next several re- 
leases of that program, and Vi- 
sual CADD (Seattle, WA) is 
developing a 2-D CAD pro- 
gram that will support visual 
programming languages and 
OLE 2.0 for release sometime 
this summer. 

CODe is designed and opti- 
mized for Microsoft Windows, 
including the Win32s, NT, and 
Chicago versions. CODe's ar- 
chitects took full advantage of 
Windows. They used visual 
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CODE TALK 


RICK GREHAN 


InfoModeler Gets the Message to the Customer 


If you've ever been involved in the construction of a large-scale database 
system, you know the hazards. In my experience, such hazards always 
revolved around properly determining what should go into the data- 
base, figuring out how К all hooked together, and making sure you 
didn't miss a relationship or data item. Usually, | could avoid these 
hazards If | could show the client the database structure and get verl- 
fication that my proposal not only captured all the data, but that the ta- 
bles were correctly related. Of course, this worked only If | could keep 
the client from falling asleep as 1 outlined the database structure. 
Things would have gone more smoothly had InfoModeler been avail- 
able then, — 

The data-modeling methodology of InfoModeler (prices range from 
$795 to $1495) is based on the object-role-modeling paradigm rather 
than the more well-known entity-relationship paradigm. The latter cap- 
tures database information at a lower level {the logical level), where you 


have to create entities (members of a database), assign attributes, de- | 


programming languages and 
incorporated MFC ( Microsoft 
Foundation Classes) and сеи = 
OLE 2.0 in the product. тіз == TE 
An essential feature of |=, 
CODe, which starts at 
$495, is that it is modular 
in nature. The program in- 
cludes a geometric modeler, = 
a solids modeler, math li- | 
braries, and a graphics pipe- | | a pens 
line. Each component is a TA 


termine which tables those entities inhabit, and build relationships be- 


In object-role modeling, much of this 
work occurs naturally as you construct 
facts about the information In your data- 
base (it's automatic with InfoModeler). 

| You determine what objects will be in your 
| | database {e.g., employees, dates, and ad- 
"| dresses) and what roles those objects play 


жире ж di Asymetrix's InfoModeler lets — (e.g., employees live at addresses and are 
module that can be plugged in you describe your database 

or unplugged, as the developer application using everyday Pired on certain dates). You collect these 
wishes. business terminology. facts and hand them to InfoModeler. It 


passes back a recipe for your database, complete with which items 
are in what tables, descriptions of constraints, relationships vía foreign 
keys, and even the code necessary to build the tables. 

InfoModeler's structure for implementing object-rofe modeling is 


Similarly, developers who 
require more than the simple 
file-based storage included 
with the first version of CODe 
can opt to use Object Design's 
ObjectStore client/server data- 
base. 

It may seem odd that a tra- 
ditional CAD vendor would 
want to sell a development tool 
rather than an end-user pro- 
gram. But in many cases, Au- 
toCAD serves only as a CAD 
engine that supports special- 
ized applications ranging from 
process piping to apparel de- 
sign. CODe offers the devel- | 
opers of these applications а | 
powerful, modular engine. 

—Evan Yares ж: 


incorporates both graphical and text "languages" for describing a 
database. The graphical notation is composed primarily of object types 


{represented by rectangles). Graphical models easily map to sentences 

‚ № FORMI's text language, and although the syntax is necessarily strict, 
you can nevertheless build natural English sentences such as: “Em- 
ployee lives in city." A database neophyte can therefore examine a 
database definition written In this language and stand a reasonable 
chance of being able to understand it and to spot an error in the design. 
—Rick Grehan 


Asymetrix's FORML (Formal Object Role Modeling Language), which | 


(represented by ellipses) connected to one another through predicates | 


| INTRODUCING THE STACKABLE, 
| REMOVABLE, SUPER-CAPACITY, 


DISK DRIVE SUBSYSTEM 


MICRODISK® modular disk 
subsystems. Each module con- 
tains a genuine Micropolis disk 
drive, power supply and cool- 
ing fan. 


Super-Capacity" modules are 
available in 1, 1.7, 2 or 3 giga- 
byte increments depending on 
the model drive selected. 


Patented Interlocking 
Design adds disk storage with- 
out the unsightly cabling mess. 
Power and data cables are inte- 
gral to each module so you'll 
only need one power and one 
SCSI connection for an entire 
stack. The interlocking modules 
stack for easy capacity upgrade. 


Performance Plus drives fea- 
ture 5400 rpm speed and a 10 ms 
average seek time for superior 
performance. Fast SCSI-2 with 
advanced caching techniques 
and Tagged Command Queuing 
provide dramatically increased 
throughput. 


MICRODISK LT 


Removability Each disk mod- 
ule can be removed from the 
stack without uncabling or dis- 
connecting power to the stack, 
So you can lock up your valu- 
able data or take it with you. 


MICRODISK subsystems are 
designed for use with Macintosh 
or PC compatible systems. Also 
available are special AV mod- 
els* that optimize performance 
for audio/video applications. 


Bullt For Reliability 
Micropolis disk drives feature a 
five year warranty. АП] other 
components have a three year 
warranty. 


Ask for MICRODISK by 
name, it's the original stacking, 
removable disk drive subsys- 
tem. For the name of the 
reseller nearest you, call toll 
free 1-800-395-3748. 


Ws AMUR т 
| 10 МВ/Ѕес max 
 10МВ/Ѕес тах 
| IOMB/Sec тах 
10 МВ/Ѕес max 
MICRODISK subsystem storage modules can be stacked “АУ АУ түзден ме жш. ш, каке capacities. 


four to seven modules high depending on model. 


MICROPOLIS 


All logos and names are the property of their respective owners. 
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FoxPro 2.6 Targets dbase IV Market 


Both the DOS and 
F^ several years, each new a combination of dBase com- D ед 
version of Microsoft's patibility, usability features, ЕЕЕ include the 
FoxPro has set new standards апа packaging. Unix and Mac | Catalog Manager, 
for speed among PC databas- 680х0 and PowerPC versions dec haee 
es. At the same time, FoxPro should follow this summer. designing or 
has been quietly leading the (Borland says it will release launching tables, 


way in terms of cross-platform 
interoperability. It was one of 
the first DOS databases to offer 
a fully mouse-driven window- 
ing interface, along with some 
innovative enhancements to the 
stalwart "when" and "valid" 


dBase for Windows in June.) 
New dBase [V-like exten- 
sions to the FoxPro language 
should make most dBase ap- 
plications run as is. Last year's 
Migration Kit is replaced with 
AutoMigrate, which converts 


reports, and 


operators to make applications forms and reports to FoxPro Separate add-on pack- 

event-driven. The Windows format automatically when ap- ages like the SQL Con- -ашашашашашад eee 
version was fully compatible plications run. nectivity Kit and the | L— =, a 

with the DOS version. And FoxPro 2.6 offers wizards, Distribution Kit are now | LIT - 


FoxPro 2.5 for the Mac is рго- 
viding serious competition to 
ACI US's Ath Dimension and 
Blyth Software's Omnis 7. 
Nevertheless, Borland's 
dBase IV dominates the in- 
stalled base for Xbase databas- 
es. With FoxPro 2.6, Microsoft 
hopes to lure dBase users with 


which help you quickly do 
common tasks, to users who 
might be intimidated by the 
complexities of creating appli- 
cations. Technically advanced 
users can bypass wizards and 
work with the sophisticated 
Power Tools (e.g., Screen 
Builder and Project Manager). 


APPLE'S AN 


packaged together as FoxPro 
Professional for $695. The base 
package ($495) will sell for 
$99 through June 30. 

Many of FoxPro's persistent 
annoyances are still present in 
the preliminary version I used. 
It's still difficult to put record 
navigation into forms or build 


one-to-many forms without 
special utilities, and applica- 
tions produced by those utili- 
ties are still hard to customize. 
But the price of FoxPro's speed 
and power has always meant 
some sacrifice in accessibility 
by less sophisticated users. 
—Mark Hettler 


pple recently divulged new details of its system software 


strategy for the next few years. This summer, System 7.5 1993 1994 1995 1996 

will introduce such features as multithreading; drag-and-drop Apple 

editing; QuickDraw GX (an improved graphics engine for both System 7 Pro System 7.5 “Copland “Gershwin” 

screen rendering and printing); MacTCP (the first ia a series of е PowerTalk e Muttithreading * Мегокегте! * Preeanplive 

Open Transport network protocols to be integrated into the Mac (Apple Open Collaborstive • Drag and drop * Memory nudtitasking 

° 05 as AppleTalk is]; a scriptable Finder, which allows macros * QuickDraw GX o Mew 1/0 architecture HAL (hardware- 

and applications to automate file management tasks on the Mac LIN * MacTCP ьа ew adaption layer) | 

Desktop; automatic file synchronization between mobile and / * Intelligent help 2 assistance „шн 

desktop systems; built-in DOS file compatibility; and context- рер m: алаты ды йылан А Mss udin 

sensitive help. • DOS file 1/0 © 680х0 and PowerPC o New QUI 
Conspicuously missing from System 7.5 are preemptive 

multitasking (System 7 is limited to cooperative multitasking] Microsoft Windows NT 

and memory protection (which keeps programs from interfering 2:1 (Portable Windows} | "Daytona" "Cairo" 

with each other in a multitasking environment). іп contrast, * Preemptive * Senaller memory “ізімен 05 

both of those features and multithreading are expected to muttitasking footprint * Object File System 

appear in Chicago, the next release of Windows 3.x. According * Multithreading Жад» Шы | 

to Apple's road map, Mac users must wait until the release of |” сети 01800 „Лл D 

an operating system code-named Gershwin in 1996 to get tme multiprocessing « Openûl support | 

preemptive multitasking (05/2 2.1 already provides preemptive  » cz-jevel security Li 

multitasking, multithreading, and memory protection). » NT Ме System | 
Gershwin will also introduce a hardware-abstraction layer. ® HAL | 

This layer abstracts upper-level operating-system services from |” 80x86, R4000, Alpha | 


the undertying hardware, allowing easier cross-platform 
portability. Another notable feature of Gershwin will be an 


entirely new GUI, but Apple is tight-lipped on details. Copland » Peer aciworking = ттн риоя — 

is Apple's intermediate step to Gershwin. Among other things, e 32-bit network drivers * Multithreading 

Copland will offer memory protection and а microkernel and fie system е 32-bit components 

architecture. Until the hardware-abstraction layer is added in * Remote access * New GUI “) D 

Gershwin, however, the microkernel will contribute Ettie to n E ane 

Copland's portability. * improved эге * il p 
| —T. R. H. integration > Platform-independent 
| | o AS — | 
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With our Object Database, 
_ All the Pieces Come Together. 
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EN Feature POET ODBMS Relational RDBMS. 
eae ae | String Objects | Ал Objects fo Obes 


PL “ч 


Smoothly. Easily. That's the Compare POET 
beauty of POET, the Object- with the relational 
Oriented Database System for design methodology 


Databese Model Unser Application Separate Database 
Model Model Required 

С++ Integration Total Poor 

Database At Object Level Must Write Code 

| Operations 


Introductory С++. It's simply a more effi- you're using now. Еве ВАННЫ 
Р 4 — : | Complex Object Excellent Poor 
Offer cient way to work, and yields For a limited time, — | аә 
finished applications that you can get the L 
outperform relational applica- POET Personal Edition 2.1 for Windows for just 
tions in both productivity and performance. $299". Or, call toll free to request a revealing white 
What's the secret of Object Oriented Database paper that compares the two methodologies and 


programming? The POET ODBMS works with a one- includes testimonials from key POET installed 
step approach, seamlessly integrating into your appli- clients. You'll find that POET is the solution to your 
cation by storing your С++ objects in the database. By application design puzzles. 


contrast, the relational approach forces you to design Call 1-800-950-8 84 5 


and maintain separate application and database mod- ^- p O ET 


els and then write lots of code to tie them together. 
So POET is more direct. More logical. And far more | 
productive. = Software 
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*This introductory offer is good through June 30, 1994. t POET applications are portable, at source and database level across all these popular platforms: 
Windows, OS/2, Macintosh, Windows NT, UNIX (Sun, Silicon Graphics, IBM), NEXTSTEP 486 and Novell (NLM) 
POET Software Co. 4633 Old Ironsides Dr., Suite 110, Santa Clara, CA 95054 TEL: (408) 970-4640 FAX: (408) 970-4630 
D: POET Software (+49-40-609 90 18}; Е: LCI (+33-1-34 65 77 77}; NL: Protools Software (+31-20-645 50 23); S: Duke 
Systems (+46-8-703 27 81); UK: Silicon River (+44-81-317 77 77); Australla: Microway (+61-3-580 1333), 


Call IBM PC Direct today! 
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EASY ADD-OMS: | У ‚ 
PCMCIA canis | ҖӘ YOUR НАМЕ HERE: ThinkPad 500 
make adding LAN | 
connectivity, а | `` e 486SLC2, 50/25MHz processor 
эв” p d- 3 with 16KB internal cache 


e / i 
ІВМ? PC Direct" has ThinkPads with more of what you want, and less of what you don't: More features T е | vide po pac 
and power. Less size and weight! The ThinkPad™ 500 is a sleek 3.4 pounds. Yet, it packs enough high-speed | ане ж. йла 


(Р dil “ 7.4" monochr ive-matri 
horsepower to let you take your most sophisticated desktop applications on the road. = petri m 
Now — want to carry off color with ease? Then call us about the ThinkPad 350C. You get a 9.2" backlit, • 81-key keyboard w/integrated TrackPoint I! 


256-6010, passive-matrix LCD display. There's plenty of power for your current needs. And ample space to « PCMCIA siot 
upgrade for more. АП in an easy-to-take 5.7-pound package. Both of these lightweights get the heavyweight e IBM DOS preinstalled 
‘backing of IBM's HelpWare™, including a 30-day moneyback guarantee’ and around-the-clock telephone e 1-year international traveler's warranty? 


assistance.’ You'll find them at IBM PC Direct. To order these, or any of our other critically acclaimed ІВМ Ж (IBM Credit Least 
ThinkPads, call now. $1 69 $61/mo.**) 


à i PO бы epe rot З tiis dod penducts are subject to change or withdrawal! without prior пока. Products you acquita may not be counted under any exrstng Volume Purchase Agreement The same offerings and products may be availatie through IBM Authorized Remarketers 
а! E i qj dat Ир к handing churpes ean. "БМ Credit Lease Prices quoted lor 36-month terms. teasa rites quoted are good through 6/30/94, alter which lime rates are sudsect to change without notice Lease available % qualified commercial customers only. ТАГ по additier 
: ta wan eiat 5 ООО 3506 and ThincPad 350 are manufactured tn U.S. IBM, ThinkPad and Heipiare are registered trademarks and EasyServ and Trackpo«ni I! are trademarks of Internatvonal Business Machines Corp. PC Direct is a trademark of 27 Communications Com 
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ThinkPad 3506 (color) ThinkPad 350 C Di | 
• 486SL, 25MHz processor • 486SL, 25MHz processor IBM p | есі 
with 8KB internal cache with 8KB internal cache 
« 4MB RAM/250MB hard drive, e 4MB RAM/125MB hard drive, Were putting the personal 
3.5" 1.44MB diskette drive 3.5" 1.44MB diskette drive : : 
in personal computing. 
e 11.7wx 8.3'd х2.071/5.7 Ibs. with battery pack • 11.7"w x 83'd x 1.9'h/52 Ibs. with battery pack Р de bee! 
„ 92" STN backlit LCD, 256-color display e 9.5" monochrome STN backlit LCD display, 64 grey scales Order Now! 
• Full-size keyboard w/integrated TrackPoint Il ғ Full-size keyboard w/integrated TrackPoint II 


* PCMCIA slot • PCMCIA slot 1 800 426-7423 


• ВМ DOS preinstalled • ІВМ DOS preinstalled Bam-10pm M-F, EDT; 9am-5pm Sat., EDT. 
е 1-year international traveler's warranty? e 1-year international travelers warranty? 


$2,69 Р ата) е 61,89 ж и eT A 2 


and is used by IBM under license, © 1994 Intemational Business Machines Corporation, ' Warranty and 30-day guarantee inlormation available trough IBM and IBM Authorized Dealers. Pieasa cal Purchase orders available for 
1 800 426-2968 for details regarding IBM's moneyback guarantee and limited warranty, Copies ol the terms of IBM's moneyback guarantea and limited warrenty avellabie upon request. ? International иа! in customers. 
traveler's warranty service available in countries where ThinkPad is sold. Catry-In Repalr and ThinkPad EasyServ™ availabie in U.S. а fy 3 
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abest Value 


mum КЕС packs quite a lot into thi 
"E BBC product. The 15-Inch СА 1507 
TOS resolutions as high as 1280 Бу 
pixels at 60 Hz noninterlaced...; 
ilor provides а full set of image-adjust: 
als. including pincushion, image rotatiori, 
hinanagement. | uses the VESA DPMS P 
ent contro] signals to meet Energy 
irements.” » 
(СА1507 offers controls that let you ‘ad; 
е size and position, correct image tilt e 
Büshioning, recall factory mode settings, a 
he power down delay interval... Its imag 
lily score was well above average.” 


ИТЕ Magazine, January 1994 - 
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BAY YX PX Recommendation 

fe KFC CA 1507, recipient of the 
А5 Energy Star, offers a full range of 
age adjustment controls. This monitor 
mnlies with the DPMS power 
йаретеп! standards suggested by 

* 

МЕЗА and will work with any 

ESA-compliant computer.” 

CDigest, November 1993 - 


FC's new green monitors 
Ponsume less than 1.5 Watts 
When inactive, and less than 
” 20 Watts when оп stand-by. 
праге to the average of 85-100 Watts for an 
Drdmary monitor, each KFC monitor contributes 
substantially to а greener environment. And 
you're not just sharing the contribution, you're 
also saving money. 


© Ег 


| 900.2 КРС. [S] 


KFC USA, IN 


[575 Sunflower Áve 
! „ Costa M 
Tel: (714) 546-0336 Рду. PT 


Стіл 4n» А 


ТР 344% г} 
ocolEb: 12 ^7 — 


Ее 


quam 


! 


Entertaining Math Models 


i RICK COOK 


f the two-volume Reality Rules sounds 
| like gang graffiti, the content ts an ещег- 
taining but useful graduate-level course in 
mathematical models—how they work and 
why they fail. Like all good teaching, these 
books are lucid and thought-provoking. Like 
great teaching, they also entertain while show- 
ing the world from a new perspective. 

Perhaps the most off-putting thing about this work is the table of contents. 
John Casti includes every trendy topic, from catastrophe theory and cellular au- 
tomata to genetic programming and sociobiology. And, just to keep modelers hum- 
ble, he tops it off with a chapter on the theories of knowledge, citing Kuhn, 
Sapir-Whorf, Godel, and other members of the currently fashionable pantheon. 

In spite of the apparent grab-bag contents, Reality Rules is not another “fluff 'n 
stuff" popularization. All these fields relate very directly to the business of build- 
ing good models. Catastrophe theory, Casti says, is useful “in giving us a deeper un- 
derstanding of what does and doesn't count in the analysis of a particular system." 

That statement comes after a solid introduction to catastrophe theory, an ex- 
amination of how to use it in constructing models, and several pages of a case study 
showing its use to analyze the growth and collapse of,budworm populations. 
Casti may take you on the scenic route, but he never loses sight of his destination. 

For Casti, models are dynamic systems, and model making is the process of 
mapping reality (or the interesting parts thereof) onto a dynamic system. Ulti- 
mately, he says, the success of the model depends on the appropriateness of the 
dynamic system chosen and the fidelity of the mapping. Casti assumes his read- 
ers understand vector notation and have a working knowledge of calculus and ma- 
trices. Even without that, most of the work is comprehensible, although the more 
of the math you understand, the more you will profit 
from the books. 


The style, like the math, is easy and informal. Casti is | Ho ү 
never afraid to substitute a paraphrase where a formal Jd 2: 
definition or complete proof is unnecessary. If you do м 
computer modeling, these books will save your bacon ч f г" 
опе day. Meanwhile, they will make you think апа en- | TNT 
tertain you to boot. № Et Sa and 

"n m m ГА 
Rick Cook uses computer models to help him write science fic- S35each | — 
tion. You can contact him on BIX as “rcook.” 7 лауды Si ees 


ETHICS AND COMPUTERS 


COMPUTER ETHICS: CAUTIONARY TALES AND ETHICAL DILEMMAS IN COMPUTING, 
2d ed., by Tom Forester and Perry Morrison MIT Press, ISBN 0-262-56073-9, $14.95 


1 s ОК to copy your friend's game onto your machine? Is it just а funny 
prank when someone has infiltrated a company's computer system leaving a 
smiley face on every screen? Obvious questions like these, and some not-so- 
obvious computer dilemmas, are not answered, but rather discussed in the revised 
edition of Computer Ethics. 

Perhaps by becoming aware of the often negative results caused by computer 
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PHONE BOOKS 


SELECTPHONE Pro CD, Inc., 8 Doaks Lane, 
Marblehead, MA 01945, (617) 631-9200, $299 


BUSINESS AMERICA ON DISC American 
Business Information, Inc., 5711 South 86th Cir., 
Omaha, NE 68127, (402) 593-4500, $7500 a year 


t your fingertips (well, actually on four 

CD-ROMs), you can have 72 million 
U.S. residential listings and 8 million busi- 
ness listings. SelectPhone from Pro CD is 
available for $299. The residential listings 
give the full address and phone number, and 
you can search by name, city, state, ZIP code, 
street address, and phone number. The busi- 
ness listings include the SIC (standard in- 
dustrial code) classification and business 
heading and number of employees. You’re 
not limited to what you can print or export. 
Searching and sorting is rapid. (For $149, 
Pro CD also has DirectPhone, which can be 
searched by name only.) 

The database is created by shipping all 
10,000 phone books printed in the U.S. to 
Beijing, where 250 clerks keyboard in the 
names, with updates produced quarterly. The 
results can be a little spotty. Major firms were 
missing. In the case of Egghead Software, 
there were only 62 entries, and the “number 
of employees” field rarely seemed reliable. 
And I wondered what those Chinese clerks 
thought about the “pet cemetery” business 
heading, especially as several West Virginia 
exterminators were included. 

The main competitor is Business Ameri- 
ca on Disc from American Business Infor- 
mation. It lists businesses only, but it addi- 
tionally includes the name of the boss and 
credit information. But you lease the disc, 
and for $7500 a year, you’re limited to re- 
trieving 20,000 business profiles. For the bud- 
get-conscious, the firm also offers The Eleven 
Million Businesses Phone Directory for $79. 
You can search by name, city, state, ZIP code, 
and phone number, but you can retrieve only 
the name and phone number. Keyboarding 
and verification, however, are done in-house. 

—Lamont Wood 


Lamont Wood is a freelance writer living in San 
Antonio, Texas. You can contact him on BIX as 
"Iwood. " 


MAY 1994 BYTE 42 


Circle 193 on Inquiry Card (Resellers: 194). 


See DOS Networking 
in a Whole New Light. 


MultiLink For Windows™ may clearly be the answer 
you're looking for. Employing Microsoft Windows' 
DOS-Box technology, MultiLink For Windows pro- 
vides smooth networking of 1 to 32 DOS-based user 
consoles (local or remote) in tandem with a Win- 
dows-based host computer. And you may see your 
PC investment in a whole new light, too. Put older 
PCs to work as terminals with the MLWTerm pro- 
p included in MLW. With prices starting at just 
189 for the two-user version, MLW is a very bright 
choice indeed. To find out how MultiLink For Win- 
dows can help illuminate your DOS networking stan- 
dards, call Robertson-Caruso & Associates today at 
(404) 512-0600 or Fax (404) 396-6628. 


MulüLink 


For Windows 
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Copy Protection! 
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I vy The new WIBU®-BOX is the smallest ASIC based Dongle. Ё 
| v New Features like Limit Counter or Remote-Programming.]l 
| и Available for LPT, COM, for (E)ISA slots and on PCMCIA. |} 
v^ Protection for DOS, Windows and networks without | 


requiring source code modification. Order your 
w Support of OS/2®, Win32s, Windows" NT. ^ evaluation 
4 =, package 
| today! 
E E 


WIBU-SYSTEMS GmbH 


In USA and Canada please contact: 


Rueppurrer Strasse 54 Southwind International Inc. 
D-76137 Karlsruhe, Germany Р. О. Box 308, Brookeville, MD 20833 
SYSTEMS Phone: +49-721/376357 Phone: (301) 570-3497 
B-AR-AR I-A FAX: +49-721/377455 FAX: (301) 570-4773 
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hacking, invasion of private E-mail messages, viruses, software 
theft, and computer failures, society will no longer tolerate such 
abuse and misuse of computer systems. As the authors contend, 
“this book is a modest contribution to this task.” 

—Dave Vislosky 


BATTLE OF 3-D SPACE LIBRARIES 


OPENGL REFERENCE MANUAL by the OpenGL Architecture Review 
Board Addison-Wesley, ISBN 0-201-63276-4, $32.95 


OPENGL PROGRAMMING GUIDE by the OpenGL Architecture 
Review Board Addison-Wesley, ISBN 0-201-63274-8, $34.95 

PEXLIB: A REFERENCE MANUAL by Mark 
Graff PTR Prentice-Hall, ISBN 0-13-176066-1, $34 


PEXLIB: A TUTORIAL by Paula Womack PTR 
Prentice-Hall, ISBN 0-13-15843-7, $42 
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Reference Manual 
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wo of the leading 3-D graphics libraries 

are PEX and OpenGL. PEX, as Paula 
Womack describes it, is a 3-D extension to 
the X Window System. OpenGL is not quite 
the equivalent; it is less focused on client/ 
server communications than on graphics effects. OpenGL comes 
from Silicon Graphics and, like PEX, is freely available as a set 
of libraries. (What isn't free is the hardware that is optimized 
for either of these libraries or implementations of these libraries 
for specific hardware. But that's another story.) 

These books don't provide a comparison with any other 3-D 
graphics libraries or how they might or might not functionally 
overlap and perhaps interplay between applications and systems 
(a radical idea!). What you get is a tunnel view of 3-D graphics. 
But then, by the time you buy any of these 
texts, you will already have decided which 
3-D graphics direction you will concen- 
trate on. Be it PEX or OpenGL, these books 
are essential. You will need both the tutor- 
ial/guide and the reference manual. 

The tutorial/guides are loaded with pro- 
gramming examples that show the concepts 
of their respective graphics library. Both 
include a small portfolio of art that was cre- 
ated using the library, as well as diagrams 
of the visual concepts that are related to the program's function- 
al concepts. The OpenGL Programming Guide spends more 
pages discussing the concepts than does PEXIib: A Tutorial, 
which is more restricted to the view of a specialist programmer. 

What is amazing in all these volumes is how little graphics is 
used to illustrate the information. When you consider that the 
subject is graphics, you'd expect that every concept—whether it 
be 3-D rendering attributes, or even the rationale behind vari- 
ous data structures, data-object binding, and client/server pro- 
tocols—would be illustrated by a dynamic image. This is not so. 
The reason is that the subject matter is geared to the applica- 
tions-programming level, not to the applications-using level. One 
thing is clear: Programming 3-D graphics is far more complex and 
time-consuming than taking a piece of paper and a pencil and 
rendering the image that is in your mind. Ш 


du | Б 


'PEXIib 


—Ben Smith 


Circle 181 on Inquiry Card (Resellers: 182). 
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No longer are the best specialized Unix programs available only to ^ programs remotely on any workstation in the network. So theres 


workstation users and those with X Terminals, never a compromise when the task calls for more computing power 
DESQview/X" breaks down the barriers within your enterprise, һап the user has on his or her desk. Similarly, users can take 
allowing everyone access to the best computers for зоа. айуашадео faster PCs оп the network for tasks 


each task—whether 386, 486, Pentium® or 
workstations like Sun? SPARCstations, HP” 9000s or 
ІВМ" RS/6000s—they are all accessible to each user. 

DESQview/X provides a multitasking PC 
environment with both local and remote X Client 
and X Server capability. And it allows concurrent 
execution of both DOS text and М5 Windows" 
programs. Plus it allows these DOS and Windows 
programs—unmodified—to be converted into X 
Clients for use by any X workstation. 

lts true multi-platform interoperability. 

Each authorized PC on the network can run 


that require extra power. And for tasks that might 
tie up a user's own desktop unit—like a long data 
ТМ base sort—DESQview/X allows users to send the 

BE task to an under-utilized PC (or printer) 
anywhere on the network. 

When you consider that a 386 PC with as little 
as 4MB RAM and a40MB hard disk can run 
DESQview/X, purchasing X Window terminals is 
no longer economically practical. 

DESQview/X: the power of enterprise-wide 
computing from the pioneer in multitasking. 
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Quarterdeck 


Quarterdeck Office Systems, 150 Pico Boulevard, Santa Monica, СА 90405 (210) 392-9851 Fax (310) 314-4219 
Quarterdeck International Ltd, В1.М. House, Crofton Terrace, Dun Laoghaire Co. Dublin, Ireland Tel.(353) (1) 284-1444 Fax: (353) (1) 284-4380 


€1994 Quarterdeck Office Systents. Trademarks are property of their respectrs e (ines 
Circle 137 on Inquiry Card. 


 MetaWare High C/C++ 
Бу MetaWare, Inc. 


NEW RELEASE! High C/C++ version 3.1, 
MetaWare's 32-bit compiler, is shipping. 
Includes a 32-bit source-level debugger, 
апа а 32-bit Application Developer's 
Kit for Windows. The “Incremental 
Strengths” feature enables gradual 
migration from C (о C++ one block at a time. High C/C++ pro- 
vides optional ANSI conformance, elght levels of global optimiza- 
tion and a full implementation of C++ templates. 


List: $795 Ours: $669 FAXceten #: 1590-0008 


Meta Ware 
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ессе WindowsMAKER 4, 
WintiowsMAKER Professional 5.5 Rra 
by Blue Sky Software “Оу, 


This award-winning product offers more 
functionality & ease-of-use than any other 
tool. Create full-featured Windows 
Applications: MDI, Toolbars, Status bars, 
Templates, On-line Help, Graphical 3D 
buttons, Edit During Preview & much more. TrueCode™ tech- 
nology ensures that user code is 100% preserved during code 
regeneration. Supports ANSI C, MFC C++, OWL C++ & more. 
Uses Switch-It™ Code Generation Modules for generating code 
for specific platforms, allowing migration between languages, 
С++ libraries & platforms. Highly recommended! 


List: $995 Ours: $875 FAXcetera #: 2602-0003 


с-ігее Plus® 

by FairCom 

DOS е WINDOWS • NT • UNIX • OS/2 • 
SUN » RS6000 е НР9000 • МАС» QNX * 
BANYAN • SCO. This well known, highly 
portable data management package has 
become established as the tool of choice for 
commercial development. Offering unprece- 
dented data control, programmers may 
choose from direct low level access, ISAM level convenience, or 
SQL access with the FairCom Server. Single User, MultiUser, or 
Client/Server, ANSI Standard. 


List: $595 Ours: $505 FAXcetera #: 1381-0008 
Call Programmer's Paradise* Italia for special pricing in Europe. 


object-Menu | 
Бу Lifeboat Publishing 


CA-REALIZER for 
Windows & OS/2 
by Computer Associates 


Defines а new generation of development 
tools that handies the mechanics of event- 
driven programming, message passing, 
process sharing and other complexities 
behind the scenes, Combines a structured 
superset of BASIC extended to access 
Windows and OS/2 objects and resources, a visual development 
tool and Programmable Application Tools. CA-Realizer will help 

оц create spreadsheets, charts, text editors, animation, graph- 
ics tablets and user-friendly forms from tools that can be created 
and manipulated by simple commands. 


List: $295 Ours: $79 FAXcetera #: 1004-0008 


PRODUCT OF THE MONTH 


Microsoft Visual Basic 3.0 
and ODE. 
by Microsoft Corporation 


The Professional version of Visual Basic 

3.0 now includes the Office Developer's 

Kit (ODK). Using OLE 2.0 Automation, 

desktop applications become collections 

of programmable objects—powerlul 

reusable components developers can use to create custom 
applications, There are more than 200 pre-built components in 
MS Office Professional alone! Nothing helps you salve develop- 
ment problems faster than Visual Basic! Buy now, Visual Basic 
and ODK. 


List: $495 Ours: $339 БАХ гага 8: 1269-0040 


óbjéct-Menu is the way to quickly 
create powerful object-oriented appli- 
cations. Built-in aesthetics make it 
easy to create interface styling such 
‘as Windows, Motif, or your own cus- 
tom design. Portability to DOS, Windows/NT and OS/2 enables 
you to offer your product to multiple target markets with a 
single engineering effort. And, object-Menu's intuitive architec- 
ture, straightforward methodology and Visual Design tool actu- 
Ally speed GUI development to allow you more time to focus on 
your application. 


DOS or Windows List: $299 Ours: $269 


Professional List: $699 Ours: $599 
FAX:etera #: 2088-0003 

Blinker 3.0 — Symantec С++ 

by Blink Inc. .. Professional 6.1 

А Windows linker, a royalty-free 286 DOS 25 Бу Symantec 


extender and an award-winning DOS 
dynamic overlay linker in one easy-to-use 
product. The only way to create programs 
which run in both real and protected mode 
DOS. Comparable with most programming 
| languages, Blinker 3.0 creates memory 
o efficient programs for DOS or Windows in seconds. 


List: $299 Ours: $269 FAX cetera #: 2534-0001 
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The new version 6.1 not only 

enhances product stability and rella- 
а bility but also brings new features that 

6.0 customers asked for. Now you get: 
full template debugging; improved hierarchical project manager; 
customizable color-syntax highlighting; & enhanced 32-bit sup- 
port with 32-bit MFC 2.0 on the CD-ROM. So don't wait. Try 
symantec С++ 6.1 and find out why the critics are raving about 
this new breakthrough in programming systems. 
Competitive Upgrade for Borland or Microsoft customers $189. 


List: $499 Ours: $299 
Comp. Upg. List: 5199 Ours: $189 
FAXcrtem $: 2132-0038 


Doc-To-Help 


Бу WexTech Systems 


The world's best documentation and help- 
authoring tool just got better, and now 
supports all Winddws 3.1 features. New 
features of version 1.5 include an interac- 
tive help window editor, an interactive help 
macro editor. support for segmented 
hypergraphics and the ability to import 
existing help source files and convert them 
Into documentation. 
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Distinct TCP/IP for Windows 
by Distinct Corporation 


Includes Windows Sockets. This award win- 
ning product is the professional program- 
mers choice for TCP/IP connectivity in the 
Windows environment. Windows Sockets, 
Berkeley Sockets Kernel, ONC RPC/XDR, | 
Telnet, FTP and NetWin are the smallest and ^ 
fastest DLLs. Supports SLIP or PPP concurrently with Ethernet 
or Token Ring. 100% DLL, 128 concurrent sockets. Extensive 
language support. The best TCP/IP solution available today! 


List: $295 Ours: $296 FAXceteo #: 1000-1901 | Standard Ed. List: $495 Ours: $446 
Professional Ed. List: $695 Оше: $625 
Visual Ed. List: $195 Ours: $179 
БАХ сест #: 2994-0003 

WATCOM" SQL for Windows RoboHELP" 2.6 

by WATCOM VATCOM by Blue Sky Software 


WATCOM™: SOL. for Windows is a complete SOL 

client/server: DBMS including a standalone — 

single-user SOL. database server. WATCOM = 

SQL for. Windows allows you to develop and 
single-user standalone applications, е ; 

and to ‘develop applications for use within 

the WATCOM SQL Network Server Edition. 

WATCOM SQL for Windows includes support for the 

Microsoft Open Database Connectivity (ODBC) standard for 

database applications. 


List: $395 Ours: $299 


FAXcetem #: 1683-0013 


NEW THIS MONTH 


ReferencePoint 
Personal Assistant 
by ReferencePoint 


ReferencePoint Personal Assistant auto- 
matically makes an index of any informa- 
tion that you create or. modify anywhere 
on your computer system, so that you can 
find any file. instantly, whether from a 
word processor, database or spreadsheet. 
So, type what you want to find. and 
Personal Assistant will locate every file in the computer contatn- 
ing those words. ReferencePoint Royalty Free SDK for DOS, 
Windows, Мас. OS/2 and UNIX also available from 
Programmer's Paradise: Call for pricing. 


List: 599 Ours: $79 FAX cetera 4: 1008-5001 
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| Mwave" Developers Toolkit 
with IBM WindSurfer" Bundle 
by Intermetrics, Inc. 

What once was multiple products and toolsets 


is now bundled in one multimedia PC add- 
in card and Toolkit. The Mwave 


a "works out of the box" data/FAX modem. 
sound, voice messaging & telephone answering card with appli- 
cation software. It is bundled with the Mwave Developers Toolkit 
50 you can build software that takes advantage of the Mwave 
digital signal processing (05Р) platform that drives WindSurfer. 
Try out the magic of a software upgradeable and programmable 
Mwave PC solution, You'll be developing for the future and using 
it today! And you can do it for an incredibly low price! 


List: $900 Ours: $495 FAX cetera #: 1012-4601 


GFA-BASIC Compiler 


WindSurfer Communications Adapter is ЖШ 


RoboHELP* 2.6, the best-selling Help 
Authoring Tool for Windows & Windows МТ. 
offers full document to Help system conver- 
sion & vice versa. Turns Word for Windows 
into a fully functional hypertext authoring 
system capable of producing Windows Help 
files as easily as it does plain text. Fill in 
the actual Help text when prompted. 
RoboHELP takes care of generating the RTF, НР & Н Miles. Link 
tester allows you to simulate your design before you compile. 
Full support of Word 2.0 & Word 6.0, & all features in the 
Windows Help Engine, such as macros, secondary windows, & 
multiple hotspot graphics. 


List: $499 Ours: $439 


Help Authoring Too! 


FAXcetera 4: 2602-0005 
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for Windows 
by GFA Software 
Technologies, Inc. 


GFA SOFTWARE announces the 
release of the first BASIC compiler for 
Windows, For the first time ever, 
BASIC programmers can create a true Windows EXE, DLL, or 
VBX. Тһе GFA-BASIC Compiler paves the way for BASIC and “С” 
programmers to start writing fast, robust Windows applications 
quickly. Benchmarks place the new Compiler at 25-50% faster 
than C or C++. The GFA-Basic Compiler ships with OPTLINK 
from SLR. 
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List: $395 


Ours: $355 FAXcetera #: 3614-0002 
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of reuse. Visual Basic's custom controls succeeded. 
What role will object-oriented programming play 


in the component-software revolution 


that's now finally under way? 


JON UDELL 


om Button, Microsoft's Visual Basic czar, 
loves to show how Visual Basic's custom 
controls have galvanized the component- 
software business. "Here are the 16 controls 
we shipped with Visual Basic for Windows 
1.0," he says, positioning the Toolbox win- 
dow in the lower left corner of the screen. ^When we shipped 
version 2.0, third-party custom controls were already be- 
coming common." He sweeps the Toolbox upward to reveal 
several dozen controls. “Апа here's the situation today." Now 
the Toolbox fills the screen with a dense mosaic of all the 
custom controls the machine's memory and disk can hold. 

The fact that VBXes (Visual Basic custom controls) today 
best exemplify the decades-old notion of reusable software has 
been a surprise for everyone, including Microsoft. VBXes 
aren't just for 3-D buttons, gauges, and scrollable grids. Na- 
tional Instruments (Austin, TX) will sell you a VBX that con- 
trols GPIB (general-purpose interface bus) instruments. Cim- 
flex Teknowledge (Palo Alto, CA) offers a VBX-based expert 
system. Distinct (Saratoga, CA) packages its TCP/IP pro- 
gramming kit into a VBX. Diamond Head Software (Hon- 
olulu, HI) offers a suite of image-handling VBXcs. Stylus 
Innovation (Cambridge, MA) sells one that you use to build 
voice-response and fax-on-demand applications. 

These are all actual “off-the-shelf” components that you can 
use to build real applications in a hurry. They are not, however, 
objects—at least, not the sort of objects that aficionados of 
С++, Smalltalk, or Objective-C embrace. 

Real objects, as OOP (object-oriented programming) experts 
rightly point out, rest on the tripod of inheritance, polymor- 
phism, and encapsulation, while VBXes stand only on the 
single leg of encapsulation. But if that's a crippling limitation, 
why has VBX—rather than OOP—ignited the component 
revolution? Why have С++ vendors such as Microsoft and 
Borland had to reverse-engineer Visual Basic so that pro- 
grammers, lacking reusable С++ objects, can tap the rich 
VBX component market? 
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Object technology failed to deliver on the promise 
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These ironies have spurred all the major players in the soft- 
ware industry to rethink the role of object technology vis-à-vis 
reusable components. What has emerged is a new, more re- 
alistic understanding of how a component-software industry 
can work. 


Rethinking Reuse 

The traditional OOP vision was, at best, vague on the subject 
of reuse: Objects would appear as by-products of software de- 
velopment, a market would emerge, and programmers would 
become producers and consumers of objects. Why didn't this 
happen? There were two major roadblocks. Most ООР lan- 
guage systems, including С++, lack the means to package and 
distribute objects effectively in binary form. More subtly, the 
skills and disciplines needed to build components are often 
quite different from those needed to use them. 

Apple, DEC, IBM, Microsoft, Novell, Sun, and others are 
busily revamping their system software and tools in an ef- 
fort to break through these roadblocks. Despite incessant 
bickering, they're all headed down the same path. 

An alphabet soup of standards, including Microsoft's COM 
(Common Object Model), IBM's DSOM (Distributed Sys- 
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tem Object Model), Sun's DOE (Distributed Objects Every- 
where), Hewlett-Packard's DOMF (Distributed Object Man- 
agement Facility), Next's PDO (Portable Distributed Ob- 
jects), Novell's AppWare Bus, and the Object Management 
Group's all-embracing CORBA (Common Object Request 
Broker Architecture), will provide the mechanisms for com- 
ponent exchange that pure OOP failed to deliver. Meanwhile, 
a restructuring of the software industry will define niches 
and appropriate technologies for the component builders who 
create reusable packages, as well as for the solution builders 
who assemble components into end-user applications. 

At the end of the day, applications are ali that really matters. 
Thirty years ago, we began hearing about a software crisis. The 
crisis was, simply, an applications backlog—too few program- 
mers, too little time, and too much demand. Since then, every 
new paradigm for the construction of software— structured 
programming, CASE, OOP—has been billed as the way out 
of the software crisis. Yet we've hardly made a dent in the 
backlog. True, we're far better served by commercial soft- 
ware than in the past, but it remains horribly expensive to 
build custom software that automates processes unique to 
particular industries or individual companies. 


ILLUSTRATION: JOHN CORBITT © 1994 


Training sessions for the fiscal year 
of 1993 were higher than expected 
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To drive down the cost of custom software development, 
you have to apply a principle that software theorists have 
known for years. The best programmers aren't just a little 
better than average programmers; they're shockingly bet- 
ter—10 times, maybe 100 times more productive. And yet, 
says Richard Probst, SunSoft's manager of business devel- 
opment for project DOE, today we see virtually no division of 
labor in the software industry. "The way you work is about the 
same no matter what kind of software you work on," he says, 
“апа that’s a sure sign of an immature industry.” 

The VBX phenomenon is an important first step toward 
maturity. VBX-enabled programming differs markedly from 
conventional programming. You create applications by ar- 
ranging controls on forms, editing the controls" properties, 
and writing a few—often surprisingly few—lines of event-han- 
dling code in Visual Basic, or С++, or whatever language is 
native to the environment that hosts the VBX. 

This simple discipline, which is standard across all do- 
mains served by VBX controls, enables average program- 
mers (like me) to build custom applications in hours or days. 
It took me just two days to put together a useful client/server 
database application using Coromandel's Integra VDB. And 
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while I haven't yet tried Stylus Innova- 
tion's Visual Voice, Гт certain that I could 
leverage the programming expertise it en- 
capsulates to build the fax-on-demand sys- 
tem our editorial assistants have been ask- 
ing for, and do the job in the day or two I 
could justify spending on it. 


The Dark Side of VBX 

Despite its success, VBX is a flawed com- 
ponent architecture. Most glaringly, it's 
tied to Windows and (less tightly) to Visual 
Basic. That puts the cart before the horse. 
Ав a prospective buyer, notes SunSoft's 
Probst, “you should ask first about a com- 
ponent's functionality, quality, and price, 
and its supplier's track record, not about its 
required operating system and language 
environments." 

Moreover, a rich supply of components 
cannot erase the inherent limitations of 
Windows 3.x—segmentation, cooperative 
multitasking, and fragility. “Some of our 
customers want to build T] voice-response 
systems that handle 24 lines," says Mike 
Cassidy, president of Stylus Innovation, 
"but Windows can handle only about 15 
connections." 

In the realm of Windows 3.x, VBXes 
are further restricted to Visual Basic and a 
small number of other development tools, 
including Microsoft's and Borland's C++ 


compilers, Powersoft's PowerBuilder, and 
Gupta's SOL Windows. These tools jump 
through hoops to emulate the Visual Basic 
run-time environment—with varying de- 
grees of success. "Hosting VBXes was not 
the most pleasant engineering task we've 
undertaken," says Bill Rabkin, senior tech- 
nical evangelist with Powersoft (Burling- 
ton, MA), "and we got no cooperation from 
Microsoft." 

Other critics find the boundary between 
the VBX and its environment too rigid. 
The allure of real object technology, after 
all, is that you can modify a component 
that does 90 percent of what you need, 
adding the last 10 percent yourself. Next- 
Step programmers find it ridiculous that 
you can’t extend VBXes in this way. Their 
equivalent to a VBX is the palettized ob- 
ject, which other objects can freely inher- 
it from and specialize. 

In NextStep, component builders and 
component users share the same Objec- 
tive-C messaging and inheritance mecha- 
nisms. Doesn’t that violate the principle 
of division of labor? Not when program- 
mers use their own components. Alex 
Cone, president of Objective Technolo- 
gies (New York, NY), markets NextStep 
components and also uses them in his con- 
sulting work. “The power of NextStep,” 
he says, “is that I always use the same 


messaging model, I always build objects 
and systems the same way, and I never 
have to shift paradigms." 


From VBX to OCX 

Recognizing these limitations, Microsoft 
has created a new component model based 
on OLE. When Visual С++ 2.0 ships, 
probably this summer, developers will gain 
access to the tools needed to build a new 
generation of VBX—the OLE custom con- 
trol, or OCX. OLE controls won't silence 
all the criticisms of VB Xes, but they will 
move the Windows component market 
onto a much firmer foundation. 

Some of the infrastructure for OLE con- 
trols is already visible in Visual C++ 1.5 
and MFC (Microsoft Foundation Classes) 
2.5. That tool set radically simplified the 
creation of OLE 2.0 in-process servers that 
can embed themselves in container docu- 
ments and export their internal methods 
to callers by means of the OLE automa- 
tion interface, IDispatch. 

Note that Visual Basic—or its embedd- 
able variant, VBA (Visual Basic, Appli- 
cations Edition)—is only the first of po- 
tentially many languages that will be 
optimized to control OLE automation serv- 
ers. Lisp, Smalltalk, and other interpretive 
languages, once they are retrofitted with 
IDispatch support, will be able to wield 


Ap proach es to Component Software Document, object, and communication models for six leading component architectures. A document model, such as OLE or Орепбос, 
defines how a component fits into the GUI application environment. An object model, such as COM, DSOM, or DOE, defines at a high level how components talk to other components that may he local or remote. A 
communication model supports conversations between components across a network The object models shown connecting to a CORBA “cloud” — DOE and DSOM—are CORBA-compliant. There is interoperabdity within 
a given CORBA implementation, such as DSOM, but not yet across implementations —for example, from DSOM to DOE. 


Microsoft 


Today, OLE 2.0 and COM support Windows {and soon, 
Macintosh) components. A distributed version of OLE 
2.0 that will support networked components is also in 
the works, and it has been demonstrated using a 
version of COM licensed to DEC. 
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DEC plans to bridge the worlds of OLE/COM and 
CORBA. ObjectBroker, acting as a gateway, will enable 
OLE components to communicate with CORBA 
components running on a variety of platforms, 
Including OSF/1, VMS, AIX, and HP/UX. 


OpenDoc 


OpenStep brings to the Solaris platform the rich 
application environment of NextStep and its wealth of 
object-oriented components. Sun plans to support OLE 
and OpenDoc. DOE components will communicate with 
each other and with other CORBA implementations. 


OLE controls just as they сап 
now call DLLs. 

Visual C++ 2.0, with MFC 
3.0 and the OLE Custom 
Control Developer's Kit, will 
enable such automation- 
aware in-process servers to 
mutate into full-blown OLE 
controls that maintain ed- 
itable properties, generate 
events, and can bind to data 
the way VBXes do today. 
The redistributable run-time 
DLL containing support for 
these extensions will be avail- 
able in 16- and 32-bit ver- 
sions; unlike VBXes, OCXes 
will run natively on Windows 
3.x, NT, and their successors. 
They will not initially exploit 
multithreading, however, 
even though the enabling substrate—MFC 
3.0—will itself finally be thread-aware 
and thread-safe. 

It's very likely that OCXes will also ap- 
pear on the Macintosh, as a by-product of 
work that Microsoft is doing to support its 
own Mac applications. Versions of Visu- 
al С++ 2.0 that arc hosted on Windows 
NT—but target 680x0- and PowerPC- 
based Macs—are in the pipeline. These 
tool sets support an MFC layer that rests on 


Novell 


Рю Edit Tools Help 


7 


, implementations 


Novell's AppWare strategy encompasses Windows-, 
Mac-, and Motif OpenDoc-based components. ALMs 
running on multiple operating systems will 
communicate across multiple network substrates. 
Novell is also considering DSOM and COM support. 


“The way you work is 


about the same no 
matter what kind of 
software you work 
on, and that's a 
sure sign of an im- 
mature industry." 


Richard Probst, 


business development, 


a Win32 layer that in turn 
talks to the native Mac Tool- 
box. FoxPro 2.5 for the Mac, 
which is built with an internal 
version of this technology, 
validates what Microsoft has 
long claimed: that the Win- 
dows API has the ability to 
serve as a cross-platform API 
capable of expressing the 
core of substantial commer- 
cial applications. 

If Visual С++ 2.0, МЕС 
3.0, and OLE 2.0 all materi- 
alize on the Mac as planned, 
there's every reason to expect 
that OCXes will become 
portable, at least across those 
operating systems that mat- 
ter to Microsoft —the Win- 
dows variants and System 7. 
Prospects for OS/2 and Unix, where Mi- 
crosoft has no commercial interest, are 
rather dim, as members of the OpenDoc 
consortium like to point out. 

VBXes talk to hosts by firing events. 
To implement OCXes in a similar way, 
the run-time DLL will add new interfaces 
to OLE 2.0 to implement an event mecha- 
nism. It will also supply common dialog 
boxes for property editing; stock proper- 
ties, events, and methods; and mechanisms 


manager of 


SunSoft 


for self-registration, persistence, and li- 
censing. From the developer’s perspec- 
tive, an OLE control will be just one more 
target the tool set can crank out, not no- 
ticeably different from a DLL or an EXE. 

The transition from VBX to OCX is not 
hard at all, VBX vendors say, in part be- 
cause Microsoft provides a jump-start tool 
that can look at the properties and events 
supported by a VBX and generate the skel- 
eton of a compatible OCX. “It’s a fairly 
mechanical port,” says Joe Modica, vice 
president for R&D at Sheridan Software 
Systems (Melville, NY), “although if your 
VBX was written in C, you may want to 
think about converting to С++.” 

Dorai Swamy, executive vice president 
of Coromandel (Forest Hills, NY), also 
reports that the VBX-to-OCX transition 
is a no-brainer and that OCX performance 
seems fairly snappy. Especially interest- 
ing to him, in view of Coromandel’s grow- 
ing consultancy business, is the tool sup- 
port for building OCX hosts. Just as 
controls are specialized OLE in-process 
servers, hosts are specialized OLE con- 
tainers—thanks, again, to new MFC ab- 
stractions. The next version of Visual Ba- 
sic will be one such host, but the idea 
is that any application should, with mini- 
mal effort, be able to host OLE controls. 
"We're defining frameworks for specific 
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DSOM’ s ability to integrate these components into 
large-scale distributed systems. 


Component 


For Apple, OpenDoc represents a way for the е Macintosh 
to duplicate—and, it is hoped, improve npon—the - 
kinds of document- and с component- based applications 


that have flowered on Windows, thanks to OLE. | 
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industries, such as retail and finance,” 
Swamy says, "and the ability to plug OLE 
controls into our own applications will be 
very important to us." 

Doesn't all this dependence on MFC 
and OLE extensions tie developers to the 
Microsoft tool set? In principle, 
no. "Everything works in terms 
of OLE 2.0," says Eric Lang, Mi- 
crosoft program manager for OLE 
custom controls, "so any- 
one who understands those | 
interfaces can reproduce 
what we’ ve done." In prac- 
(се, however, that will be 
very difficult. 

In principle, OLE con- 
trols, unlike VBXes, can be 
extended—not by inheri- 
tance, which COM doesn't 
support, but by aggregation 
of interface pointers. In 
practice, that, too, will be 
difficult. Most developers 
say that, until Microsoft 
evolves tools that simplify 
the mechanics of aggrega- 
tion, they aren't willing to 
wrestle with it. Note, how- 
ever, that the audience for 
whom OCXes are intended 
won't necessarily find multiple inheritance 
any more congenial than inheritance. The 
VBX model succeeded precisely because 
it hid this level of complexity from cor- 
porate developers. 


Alternative Approaches 

Years ago, Visual Basic's spiritual ances- 
tor, HyperCard, popularized the visual- 
prototyping, script-oriented programming 
style that now fuels the success of Visual 
Basic. It also defined a component stan- 
dard of sorts—the XCMD/XFCN mech- 
anism that's used to surface C or Pascal 
modules as HyperCard primitives. 

Why, given these ingredients, did the 
HyperCard component industry stagnate? 
It happened in part because the Mac OS 
has lacked an effective way to load gen- 
eral-purpose extensions dynamically. As a 
result, XCMDs and XFCNs are awkward 
constructs, limited in their access to mem- 
ory, global data, and toolbox calls. The 
new DLL technology in the PowerPC ver- 
sion of System 7 will solve that problem, 
according to BYTE's Macintosh expert 
Tom Thompson. At this late date, howev- 
er, Macintosh DLLs will mean more to 
the emerging OpenDoc standard than the 
aging XCMD standard. 

More recently, Parts from Digitalk (San- 
tà Ana, CA) has stirred up many of the 
same ingredients—visual programming, 
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“Тһе power of NextStep 
is that І always use the 
same messaging mod- 
el, | always build ob- 


jects and systems the 


same way, and | never 
have to shift paradigms.” 


Objective Technologies 


scripting, and components—to create an 
attractive Smalltalk-based development 
kit for Windows, NT, and OS/2. Like Pro- 
graph CPX from Prograph International 
(Halifax, Nova Scotia, Canada) and No- 
vell’s Visual AppBuilder, Parts pushes 
visual programming to the limit. In 
these systems you program, at the 
highest level, by creating diagrams. 
You drag icons representing com- 
ponents, functions, and syn- 
tactic constructs onto the 
surface of a form and con- 
nect them with links. To en- 
capsulate a complex part of 
a diagram—thereby creat- 
ing a component—you 
draw a boundary that hides 
what’s inside, exposing a 
few inputs and outputs. 

In Digitalk's system, the 
simplest parts to create are 
| those that encapsulate code 
expressed entirely in the di- 
agrammatic language. More 
advanced parts wrap objects 
written in the system's na- 
tive language, Smalltalk, or 
wrap DLLs that employ C, 
COBOL, CICS, SQL, or 
other languages. “Many of 
the most critical components come from 
technology specialists who cannot nec- 
essarily write VBXes in C," notes Mike 
Arrigo, vice president of marketing for 
Digitalk. Fortune 1000 companies with 
hundreds of millions of dollars invested 
in legacy systems can benefit enormously 
from the ability to componentize those 
systems so that, for example, a host-based 
CICS transaction becomes just another 
part that can be assembled using the Parts 
workbench. 

Darrell Deming, manager of brokerage 
systems for USAA (San Antonio, TX), 
finds this approach highly productive. 
“We've built a sophisticated discount bro- 
kerage application, with a client/server 
connect, and we’ ve stayed true to the par- 
adigm of Parts as an object assembler,” 
he says. What hasn't yet evolved is any 
significant exchange of components be- 
tween the brokerage group and other units 
within USAA. It's feasible, using DLLs 
as the medium of exchange, but so far it 
hasn't happened. "Component distribution 
has to be driven by business needs," says 
Deming, "and because our specialized 
parts aren't useful to other groups, we're 
not being driven to distribute them." 

While Parts today is a proprietary com- 
ponent model, Digitalk plans to support 
OCX controls and has already demon- 
strated that Parts can work with DSOM, 


Alex Cone, 
president, 


the exchange standard that underlies Open- 
Doc. Another proprietary component mod- 
el that's portable across Windows, NT, 
the Mac, Unix, and OS/2 is available to- 
day from XVT Software (Boulder, CO). 
XVT's thin, operating-system-neutral GUI 
layer is the linchpin of one of the premier 
cross-platform development toolkits. 

Last year, XVT Software extended the 
kit with XVT-PowerObjects, which are 
modeled on VBXes but are portable across 
all XVT-supported platforms. The first set 
of components included toolbars, toggle 
buttons, status windows, and table and 
spreadsheet widgets. XVT Software, its 
partners, and its customers are busily ex- 
tending the PowerObjects catalog. Because 
the company has always preferred to use 
native services where available, it's eyeing 
the emerging component-exchange stan- 
dards with great interest. 

Despite the incessant "Windows every- 
where" mantra, Roger Oberg, XVT Soft- 
ware's marketing vice president, reports 
no slackening of Mac sales, and particu- 
larly strong demand on the Motif side. “If 
Microsoft's portable object technology 
doesn't address Motif," he says, “then it 
won't meet the XVT need." OpenDoc's 
multi vendor heritage and CORBA-com- 
pliant DSOM foundation appeal to the 
company, however. 


Rediscovering NextStep 

One of the great strengths of the VBX 
approach is that it boils down a lot of tra- 
ditional programming tasks to simple 
design-time editing. NextStep's Interface 
Builder was doing that—and in a more so- 
phisticated way—long before VBXes ever 
existed. Objects that appear on the Inter- 
face Builder palette are true first-class cit- 
izens in the NextStep environment. Next's 
ObjectWare catalog lists dozens of these 
components—some for general-purpose 
use, others specialized for the financial- 
services realm, where NextStep has es- 
tablished a strong beachhead. 

Next developers say that it's straight- 
forward to palettize an object for use with 
Interface Builder. The job does require 
that you extend the system's generic in- 
spector to create the specialized one used 
to display and edit the object's state, but 
even that task will be streamlined in the 
forthcoming version 3.3 of NextStep. The 
ability to drag links between the outputs of 
one object and the inputs of another comes 
essentially for free. Clearly, components 
arise more naturally from the normal Next- 
Step development process than VBXes do 
from routine Windows development. 

Moreover, says Dirk Fromhein, presi- 
dent of Watershed Technologies (Marl- 
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АРС AND TRIPP LITE THINK YOU WILL. 
MINUTEMAN THINKS YOU WON'T. 


If all UPSs were priced 
the same, the choice to buy 
a MINUTEMAN would be 
easy based on features 
alone. But, when you com- 
pare prices, the choice 
becomes even more obvious. 
We don't believe you'll pay 
28% more for a product 
that gives you less. 


MINUTEMAN's product 
line meets all your UPS 
requirements: 

* Alliance series UPSs from 

ЗООУА to 1250VA 
е Powermind series line- 

interactive, intelligent 

UPSs from 600VA to 

2KVA 
е Continuous Power on-line 

UPSs from 500VA to 

ТОКУА 
е Sentry Automatic Voltage 

Regulators from 650VA 

to 1800VA 
е  Lanmaster bi-directional 

power monitoring and 
shutdown software 
е SNMP compatible 


Make the comparison 
yourself. We're sure 
you'll find MINUTEMAN's 
Alliance series offers the 
most power protection at 
the best price. 


The Alliance Series 
is further reinforced by 
MINUTEMAN’s Network 
Manager ІІ power monitor- 
ing and shutdown software. 
е Performs unattended 
shutdown 
е Displays power status 
on-screen 
е Dial-out modem option 
е Works with all standard 
operating systems 
е Monitors battery status 
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borough, MA), objects that use фе МХ- 
Connection class get networking for free. 
That means that Watershed's GraphRight, 
a charting component, is able to serve both 
local and remote clients. "The NXCon- 
nection object traverses the whole netinfo 
domain automatically," says Fromhein, 
“so the client literally does not know 
whether the service is being provided lo- 


doublethink in the software in- 


dustry. The object-oriented features of 


С++ presumably explain why it is slow- 
ly but surely eclipsing C. Yet it clearly 
has not delivered on one of the major 
promises of OOP (object-oriented pro- 
gramming): software reuse. 

In terms of packaging and distributing 
binary modules, С++ arguably repre- 
sents a huge step backward. Statically 
linked C libraries have always been an 
effective way to exchange reusable code. 
Dynamically linked C libraries worked 


even better. Freed from the burden of 
static linking, DLL-based operating sys- 


tems such as Windows and OS/2 became 
collections of field-upgradable parts. 


When С++ class libraries change, 
however, their clients typically have to 


recompile to accommodate them. Tom 


Pennello, vice president of MetaWare 
(Santa Cruz, CA), says that operating- 


system developers working in С++ are 
hard-pressed to explain to their man- 
agers why they can't release object-ori- 


ented libraries. The reaction, Pennello 
says, is invariably something like, “What 


do you mean? We've been doing this 

for years with procedure libraries!" 
There is also the vexing problem 

of link compatibility across compilers. 


“This is where the type safety of С++ 


comes back to bite you," says Tom Kef- 
fer, president of Rogue Wave Software 


(Corvallis, OR), a leading vendor of С++ 


class libraries. 

Although we reflexively equate OOP 
with reuse, Jim Bonine, former vice pres- 
ident of engineering and now a consul- 
tant to StepStone (Sandy Hook, CT), 
says that С++ was never even meant to 
solve the problem of large-scale com- 
ponent exchange. "When we pressed 
Bjarne on that point,” says Bonine, re- 
calling a 1987 debate between AT&T’s 
Bjarne Stroustrup (inventor of C++) and 
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Object Wars 


++ + created a peculiar sort of 


cally or remotely.” 

Despite NextStep’s undisputed virtues 
and its much-heralded port to Intel hard- 
ware, it continues to struggle for mind 
and market share. It’s too early to know 
whether SunSoft’s licensing of Next’s ap- 
plication framework and tool set will turn 
the tide, but the once-unthinkable alliance 
between former rivals is a resounding af- 


firmation of the value of Next’s technol- 
ogy. “I used to have trouble getting IS 
people on Wall Street or in health care to 
consider a Next-based solution,” says Ob- 
jective Technologies’ Cone, “but now the 
Sun deal has validated the whole concept.” 

SunSoft has intentions of grafting the 
NextStep (or rather, the OpenStep) appli- 
cation framework and tools onto its own 


StepStone’s Brad Cox (inventor of Ob- 
jective-C), “he admitted that the appro- 
priate scope for reuse of C++ modules 
was probably [at] the project or depart- 
ment level.” 

StepStone's Objective-C was one re- 
sponse to this problem; IBM's SOM 
(System Object Model) is another. Each 
of these technologies employs a run- 
time engine to enable objects to bind 
dynamically while preserving the flow 
of inheritance across object boundaries. 
“With SOM, you can add virtual func- 
tions, or even refactor the class hierar- 
chy," says MetaWare's Pennello. 

The Direct ToSOM feature Pennello 
is adding to MetaWare’s High C/C++ 
parallels the compiler's internal object 
model with IBM's SOM, solving the 
problems of component exchange and 
link compatibility. The benefits of this 
tactic, Pennello says, more than repay 
its cost in performance. When IBM's 
С++ compiler adds the same feature, 
says Cliff Reeves, IBM's director of ob- 
ject-technology products, "you'll see the 
first [direct] binary exchanges between 
different С++ compilers." 

StepStone's Bonine thinks that SOM 
makes sense for harnessing components 
written in multiple languages, but he 
questions the notion of retrofitting С++ 
in this way. "It's unclear how much more 
baggage С++ can take," he says. Mike 
Potel, vice president for technology de- 
velopment at Taligent (Cupertino, CA), 
says the DirectToSOM compiler won't 
initially handle the full complexity of 
С++. Taligent has built extensions to 
its С++ compilers to get the dynamic 
binding capability that is needed for its 
forthcoming object-oriented operating 
system. 

Not surprisingly, the harshest criti- 
eisms of IBM's SOM and DSOM (Dis- 
tributed System Object Model) come 
from the Microsoft camp. “We take se- 


riously the idea that interfaces are sig- 
natures, separate from implementations," 
says Microsoft's Mark Ryland. "None 
of the CORBA [Common Object Re- 
quest Broker Architecture] schemes, in- 
cluding SOM, face up to what it really 
means to have millions of binary objects 
out there." 

SOM will break, he says, in cases 
where vendors supply competing im- 
plementations of the same interface— 


implementations that are at first equiva- 


lent but diverge over time. Microsoft's 
COM (Common Object Model), he ar- 
gues, avoids such problems by spawning 
interfaces: А single object can simulta- 
neously express multiple versions and 
varying sets of capabilities. 

СП аһ” (Component Integration Lab- 
oratories) executive manager Jed Harris 
responds heatedly. "It's a broken exam- 
ple,” he says. “The two implementations 
would no longer be valid subtypes, and 
that's just a bug that you can detect me- 


chanically." Neither SOM nor CORBA 
requires a singly rooted inheritance tree, 


he adds. Clients can use mixed-in mul- 
tiple inheritance to select from a smor- 
gasbord of components. 

While that's possible with SOM, says 
Mark Bramhall, DEC's technical direc- 
tor for distributed computing services, 
it's less efficient than with COM. (DEC 
has licensed COM so that its own com- 
ponent toolkit, ObjectBroker, will be 
able to act as a gateway between OLE 
and the CORBA technologies.) “In the 
distributed case, with DSOM, thousands 
of remote objects means thousands of 
proxies," he says. "With COM, on the 
other hand, you can quantize these into 
a smaller set of interfaces so that things 
scale nonlinearly. You can get away with 


just tens or hundreds of proxies and 
avoid exploding the type environment." 


Although the debate rages on, with 
no end in sight, there is a subtext of 


tacit consensus: Components are crucial; 


С++ alone can't deliver them; and new 
mechanisms need to evolve. The ferment 
is a sign of healthy growth. 


"The premier power-supply maker" 

John Dvorak, PC Magazine, March 30, 1993 

"The only company to go to for a power supply" 
Jerry Pournelle, Byte, April 1993 


ENERGY-SAVING UNITS 
Save electricity with our economical Energy-Star 
power supplies. Fully-tested and UL/CSA/TUV 
approved, they’re perfect for standard systems. 
STAR 205 SLIM/DESK/TOWER ............ $79 


ULTRA-QUIET UNITS 


Unrattle your nerves with 
an ultra-quiet Silencer 


NOISE LEVELS (6%) 


a power supply. Appreciated 
: by users since 1986, their 
ж high-efficiency fans and 
а “к low-turbulence circuitry 
er "^. reduce noise by up to 84%! 
A must for home office or multimedia applications. 
SILENCER 205 SLIM ............................ $109 


Upgrade your computer with one of our premium 
Turbo-Cool power supplies—the choice of PC 
professionals. You'll get 50% - 100% more power, 


Give your computer a 
professional, high-tech 
look with one of our 
premium-quality, 
USA-made, all-steel 
cases. They're rigid— 
unlike light-weight 

| imports—so the PC's 

—— components are always 

= oa" aligned and grounded. 
You'll e enjoy easy system access, and with room for 
up to 18 drives, there's real expandability’ 


Desktop Tower Monster 
Exposed Drive Bays: 5 6 13 
Total Drive Bays: 1 8 18 
Motherboard Capacity: 1 l 2 
Power Supply Capacity: | 
Cooling Fan Capacity: 2 3 6 
Filtered Air Inlet: Yes Yes Yes 
Lockable Front Door: Yes No Yes 
Beige or Black Finish: Yes Yes Yes 
Meets FCC-B Specs Ys Yes Тв 


Made in USA Yes Yes Yes 
SOLID-STEEL DESKTOP CASE ......... $175 
SOLID-STEEL TOWER CASE ............ $295 


REDUNDANT POWER | 


Eliminate the risk of network downtime or data loss 
due to power supply failure with the TwinPower 900 
redundant power system. It delivers high-capacity, 
fault-tolerant power to your entire network server. 
Consists of two Turbo-Cool 450 power supplies 
in parallel, utilizing a special power-management 
interface module. A must for mission critical LANs, 


System Saving Upgrades. 


POWER SUPPLIES SOLID-STEEL CASES 


OVER-TEMP ALARM 


Don’t wait for the acrid smell of 4@ 
burnt components! With our 
new 110 Alert, you'll know a 
if your PC is over-heating Ж 
before damage occurs. 
Should the computer's " | 
temperature reach 110°F, а loud 

alarm warns you that a fan has failed or dat the 
cooling system is inadequate to handle that extra 
hard drive or other peripheral you may have added. 
Compatible with any computer, the inexpensive 
110 Alert is compact, easy to install, and so reliable, 
it carries a lifetime warranty. 

AE. Ecos лынын айы икал. $19 


It’s а fact. 486 chips run hot, often exceeding 185%! 
Now, you can cool your 486 to a safe 85°-95%F with 
our popular CPU-Cool. It prevents random system 
errors and other heat-related problems. Consists of 
a mini-fan embedded in a die-cast heat sink that 
easily mounts on the CPU. Powered by a spare 
drive connector. Effective, inexpensive insurance! 


m cools CPU 70°- 100% 


CPU TEMP (^F) 


built-in line conditioning, super-tight regulation, m 900 watts peak power y m prevents system errors 

ultra-clean output, a high-capacity cooling fan, m 100X more reliable m adds years to CPU life 

UL/CSA/TUV, a 3-year warranty for 300W than a single-unit m thinner, quieter, and 

models, and a 5-year warranty for the 450! Ideal ш load-sharing design better-built than cheap 

for high-end workstations and network file servers. m hot-swap capability ЧЕ imported imitations. 

TURBO-COOL 300 SLIM/BABY ......... $169 m 5-year warranty m safe, simple installation 
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Cover Story 


CORBA-compliant distributed-object- 
plumbing layer, DOE. SunSoft's Probst 
likens this to IBM's plan to layer the Tal- 
igent application framework on top of the 
CORBA-compliant DSOM. A wrapper of 
CORBA IDL (Interface Definition Lan- 
guage) around Next components, says 
Probst, will enable them to plug into the 
same sockets that accept С++, Smalltalk, 
or Ада components. 

Won't that destroy the seamlessness of 
pure Objective-C development that Next 
programmers so highly prize? Not neces- 
sarily. It's true that Objective-C objects 
can't converse intimately with foreign ob- 
jects. But a library that internally exploits 
all the power of Objective-C can export 
multiple interfaces and so appear, to cli- 
ents, as a collection of independent com- 
ponents. 


The OpenDoc Alternative 

OpenDoc is the cross-platform compound- 
document standard that will be licensed 
by CILabs (Component Integration Labo- 
ratories), with the backing of Apple, IBM, 
Novell, WordPerfect, and others. Open- 
Doc's charter, like that of OLE 2.0, goes 
beyond compound documents; it defines 
a full-blown component architecture (see 
"A Close-Up of OpenDoc,” March BYTE). 
OpenDoc parts, like OCXes and OLE serv- 
ers, can load dynamicallv, embed them- 
selves in containers, and respond to com- 
mands issued from a variety of languages. 

Four foundation technologies underly 
OpenDoc—a compound-document frame- 
work for OLE-like embeddings, a com- 
pound file format (Apple's Bento), a Ian- 
guage-neutral automation architecture 
(modeled on Apple Events), and a lan- 
guage-neutral run-time mechanism for 
dynamic object linking and binary com- 
ponent exchange (IBM's DSOM). (See 
"IBM's Assault on Distributed Objects," 
November 1993 BYTE.) 

ClLabs will license the source code for 
all four technologies to interested parties. 
"There aren't any secrets," says David 
Austin, Apple's manager of OpenDoc de- 
velopment. The first developer's releases 
of OpenDoc for at least three platforms 
should start appearing around the time you 
read this, from Apple (for the Mac), Word- 
Perfect (Windows), and IBM (OS/2). 

ClLabs claims that OpenDoc will have 
a number of advantages over OLE. In the 
realm of compound documents, these in- 
clude support for nonrectangular content 
and multiple active objects. "OpenDoc's 
screen-brokering technology is much 
better than OLE's," says Doug Donzelli, 
vice president for AppWare foundation 
technology in Novell's AppWare Systems 
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Group. "ClarisWorks, which internally 
uses a highly sophisticated component in- 
tegration scheme, was one of the bench- 
marks for the OpenDoc designers; you 
could not build ClarisWorks with OLE 2." 

As a general component model, Open- 
Doc’s strengths flow from its scripting 
technology and DSOM. To support ке 
ing, OpenDoc will support the ж 
registration of standard proto- 
cols, or event suites, for ma- 
jor classes of applications. 
The event "advance to 
next word," for example, 
will mean the same thing 
in any word processing 
application. OpenDoc pro- 
ponents argue that this 
discipline, like the Apple 
Events model, ensures at 
least some level of script 
reusability across appli- 
cations and components, 
whereas OLE's approach 
guarantees none. 

Microsoft's response? 
"We wanted to standard- 
ize on suites of OLE automation verbs," 
says Mark Ryland, senior program man- 
ager on the Cairo project, “but the major 
independent software vendors couldn't 
come to a consensus. Do you leave the 
cursor at the beginning of the next word? 
The end? What about punctuation? We 
would have had to mandate these things 
like Apple does, and we chose not to." 

IBM's DSOM, say the CILabs backers, 
will endow all OpenDoc platforms with a 
network-capable, language-neutral mech- 
anism for packaging and distributing com- 
ponents. The CORBA-compliant inter- 
face-definition language used to describe 
their interfaces means that users of com- 
ponents can extend them—without access 
to source code—using multiple inheri- 
tance. Microsoft disputes these claims, and 
the COM-versus-DSOM debate has lately 
turned into a pitched battle (see the text 
box "Object Wars" and "Extensible Soft- 
ware Systems" on page 57). Microsoft's 
Ryland argues that COM's aggregation, 
unlike DSOM's inheritance, cleanly sepa- 
rates interfaces from implementations. 

A related argument is that while inher- 
itance is useful—perhaps even essential 
as a private discipline for builders of com- 
ponents—it’s inappropriate as a public dis- 
cipline for users of components. OpenDoc 
proponents vehemently disagree. "Obvi- 
ously, a well-encapsulated object has val- 
ue," says Cliff Reeves, IBM's director of 
object-technology products. “Ви! at what 
point does it stop being something for 
which inheritance is useful?" 


“If Microsoft continues 
to ignore the non-PC 
Motif platforms, then 


OpenDoc will have 
the edge.” 


Kimbo Mundy. 
Interleaf's chief architect 


Jed Harris, executive manager of CI- 
Labs, argues that Microsoft's approach 
forces the programmer to predetermine 
the boundary between a component and 
its environment. But that boundary can't 
be known in advance; it must be discov- 
ered during iterative, exploratory devel- 
opment. “You can never get it right the 
first time," says Harris, "and that's why 
you don't want two different pro- 

gramming models." 

The uses of OpenDoc are 
as varied as the companies 
backing it. Apple, focused on 
the desktop, needs to enable 
the Mac to duplicate—and 
hopefully improve upon—the 
kinds of document- and com- 
ponent-based applications that 
have flowered on Windows, 
thanks to OLE. IBM, focused 
on the enterprise, wants to 
build complex, heterogeneous, 
distributed systems using stan- 
dard interchangeable parts. 
WordPerfect sees OpenDoc as 
a platform-neutral way to de- 
compose a monolithic application into 
pieces that can be specialized for particu- 
lar markets and to enable that application 
to accept pluggable third-party extensions. 

So far, developers have mixed reactions 
to OpenDoc. "I'm focusing on OLE 2," 
says Ray Cóté, president of Appropriate 
Solutions (Antrim, NH). “It’s the holy grail 
of reusable code, and it will be mature on 
the Mac and Windows by the time Open- 
Doc arrives." Interleaf's (Waltham, MÀ) 
chief architect Kimbo Mundy says, "Tf 
OpenDoc does a few more things than 
OLE 2, then, frankly, I don't care; I just 
want one interface that will keep me com- 
petitive on multiple platforms." But Mundy 
cautions that “if Microsoft continues to 
ignore the non-PC Motif platforms, then 
OpenDoc will have the edge." 

Acceptance of OpenDoc will certainly 
depend, in part, on how effectively it can 
interoperate with OLE. Can two such com- 
plex standards really play together? "After 
months of analysis, we're convinced it will 
work," says Novell’s Donzelli. "Other- 
wise we wouldn't have backed OpenDoc." 


Novell’s AppWare Bus 
Another toolkit for the construction of 
portable components, due out by the time 
you read this, is Novell's AppWare. Ver- 
sion 1.0 will include about 70 bundled 
components, or ALMs (AppWare loadable 
modules), and will support development 
of ALMs—for Windows and the Macin- 
tosh—in C and BASIC. 

Novell’s AppWare Systems Group will 


One Monitor Can Do It All” 4 м. я 
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hich monitor can do it all? The 
ViewSonic 17! In a recent review of 13 moni- 
tors (including NEC, Nanao, Mitsubishi, and 
Sony), PG Computing wrote, “Frankly, we 
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would you use an outdated monochrome or 14" monitor? 
Color adds impact! And the large screen lets you see the big 
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unite technology from two acquisitions, 
Serius and Software Transformation. Se- 
rius provided the pictorial programming 
environment, which is now called Visual 
AppBuilder, and the AppWare Bus, which 
defines how ALMs plug into and 
communicate with hosts. Soft- 
ware Transformation supplied 
cross-platform foundation 
classes that will make ex- 
isting Windows and Mac 
components more robust, 
and it will also extend App- 
Ware's reach to OS/2 and 
Unix platforms. 

Central to the AppWare 
foundation is the notion of 
scalable families of compo- 
nents. AppWare's text wid- 
get, for example, comes in 
several API-compatible ver- 
sions, ranging from a light- 
weight multiline edit con- 
trol to a near-full-function 
word processor. This foun- 
dation won't be part of the 
initial AppWare products; 
Novell plans a developer's | 
release of foundation-based 
versions of the AppWare 
Bus and Visual App Builder 
by the end of 1994, with fi- 
nal versions due in 1995. 

Concurrently, Borland is working to 
graft its OWL (Object Windows Library) 
framework onto the AppWare foundation, 
transforming OWL into a cross-platform 
API and making ALMs an easy target 
for Borland С++ developers. Eventually, 
claims Novell's Donzelli, "you'll be able 
to write an OLE part or an OpenDoc part 
or an ALM from a single source. In fact, 
OWL programmers are doing this today, 
although they don't realize it." 

While Visual AppBuilder's pictorial ap- 
proach to programming will likely receive 
the lion's share of attention at first, No- 
vell says the product's main purpose is to 
expose the AppWare Bus and jump-start 
the ALM binary standard. "We're giving 
away the bus—the tool interface, the run- 
time event engine, the messaging system," 
says Joe Firmage, vice president for App- 
Ware Bus technology in Novell’s App- 
Ware Systems Group. Early adopters in- 
clude Gupta, which has announced that a 
future version of its SQLWindows will be 
able to accept plug-in ALMs. 

Why might developers prefer AppWare 
over OLE or OpenDoc? These technolo- 
gies are tuned for the desktop—for visual, 
interactive tasks, Firmage argues—where- 
as AppWare’s inherently asynchronous 
approach favors distributed, communica- 
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“How will component 
vendors compete when 
a few hundred dollars 
buys you a whole appli- 
cation—or even a 
suite—that's also an 
integrated develop- 
ment environment with 


. most of the objects 


you want and very few |. | 


missing pieces?" 


Jeffrey Tarter, 
publisher of Softletter . 


tions-intensive applications. But version 
1.0 does not let you distribute an applica- 
tion based on ALM components. The next 
version, due around September, will pro- 
vide two mechanisms—PeerLogic's Pipes, 
and one of the CORBA-compliant 
| technologies, possibly DSOM. 


Specialized Applications 
Mainstream applications 
can profit from component 
technology, notes Mark 
Ericson, object architect for 
WordPerfect (Provo, UT), 
who thinks that internal use 
of OpenDoc parts will en- 
able his company's word 
processor to handle new 
kinds of content and thus 
appeal to specialty markets. 
"WordPerfect has a general 
equation editor," he says, 
"but scientists or engineers 
may require specialized 
equation editors." 

In an era of shrinking 
margins, the ability to create 
and manage premium prod- 
ucts could become critical 
to vendors of what has tru- 
ly become commodity soft- 
ware, The same OpenDoc 
technology used internally 
to specialize WordPerfect for particular 
markets, Ericson adds, will give Word- 
Perfect users access to third-party compo- 
nents. That means the company won't have 
to invent, maintain, and evangelize a pro- 
prietary extension mechanism. 

But Microsoft desktop marketing prod- 
uct manager Mike Risse doesn't yet see 
a need to differentiate Excel by varying 
its core components. “We give you the ob- 
ject set and the tools to customize Excel for 
a medical office or an electrical-engineer- 
ing firm," he says. The next version will be 
even more customizable, he adds, because 
you'll be able to export user-written Vi- 
sual Basic for Applications functions to 
OLE automation controllers. 

However, in Microsoft's development 
labs, experiments are validating an OLE 
building-block approach to applications. 
"We've been playing with a word proces- 
sor built out of components," says OLE 
architect Tony Williams, "and it's blind- 
ingly fast." What's more, the user inter- 
face of Cairo, the Windows NT successor 
due in 1995, is literally a collection of user- 
customizable OLE components. 


Applications vs. Components 
Today's applications not only are in com- 
petition with the new pluggable compo- 


nents but also are growing increasingly 
component-like themselves. That's espe- 
cially true on the Macintosh, where Ap- 
ple Events are now widely exploited. 

Symantec С++, for example, is actual- 
ly a collection of independent components 
that talk to each other by means of Apple 
Events. When the debugger needs to eval- 
uate an expression, it pipes it to the com- 
piler. As a result, the debugger is able to 
handle very complex expressions, and it 
automatically benefits from compiler up- 
grades. Now that the Think Class Library 
encapsulates the Apple Events APIs, it's 
easier than ever before for users of Syman- 
tec С++ to achieve the same effect in their 
own applications. 

Excel 5.0, Windows’ bellwether appli- 
cation, exposes dozens of objects—and 
hundreds of methods and properties—to 
programs written in its own internal script- 
ing language or in Visual Basic 3.0. This 
OLE automation capability, coupled with 
Excel’s OLE embeddability, lets Visual 
Basic programmers use the application as 
though it were a high-powered custom 
control for charting or data analysis. 

The increasing programmability of main- 
stream applications raises some interesting 
questions. “How will component vendors 
compete,” asks Jeffrey Tarter, publisher of 
Softletter (Watertown, MA), "when a few 
hundred dollars buys you a whole appli- 
cation—or even a suite—that's also an in- 
tegrated development environment with 
most of the objects you want and very few 
missing pieces?" 

Peter Mullen, development manager for 
Shapeware (Seattle, W A), shares that con- 
cern. Shapeware's Visio, an intelligent 
business graphics application, was one of 
the first implementers of OLE automation. 
Visio Express, the first pure OLE 2.0 serv- 
er, exists only to embed the graphics with- 
in OLE 2.0 containers. 

Will Shapeware also cast its technol- 
ogy in the OCX mold? Mullen's not sure. 
"Resellers love Express because it's a sec- 
ondary sell along with an application like 
Word,” he says. “But where's the mass 
market for an ОСХ?” 

While the VBX example proves that 
component vendors can find comfortable 
niches, these questions are extremely per- 
linent. Nearly everyone agrees that the is- 
sues of cost, distribution, and support will 
have to be worked out before a software- 
components market can really thrive. The 
technical foundations are being laid, but 
the business model is still up in the air. № 


Jon Udell is a BYTE senior technical editor at 
large. You can reach him on the Internet or BIX at 
judell@ bix.com. 
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GUIDING YOU TO FUTURE COMPATIBILITY 
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А QUICK 
OVERDRIVE™ 
PROCESSOR 
REFRESHER. 


Currently available for 
тапу Intel486™ systems, 

|. OverDrive processors are а 
family of CPU upgrades 
which significantly acceler- 
ate your software to give 
your system a mid-life per- 
formance boost. 

Today's IntelSX2 " and 
IntelDX2™ OverDrive 
processors utilize speed- 
doubling technology 4 
and incorporate a 
large. on-chip cache 
to achieve their dra- 
matic increase in per- 
formance. Tomorrow's 
Pentium OverDrive proces- 
sors will be based on the 
same technology as the lat- 
est Pentium processor, such 
as superscalar processing. 


THE CHALLENGE 
FOR PC DESIGNERS. 


Designing systems to accom- 
modate Pentium OverDrive 
_ processors creates some 
unique and sometimes diffi- 

; cult obstacles for computer 
manufacturers to overcome. 
The reason is simple: 


One of the biggest benefits of Intel’s micro- 
processor technology is its upgradability 
with Intel OverDrive" processors. To help 
ensure today’s systems are compatible with 
Pentium" OverDrive processors, we ve 
created the Intel Verification Lab. This 
Technology Briefing will explain the pur- 
pose and process of Intel Verification. 


— 


Pentium OverDrive 
processors don't physically 
exist yet. Therefore, PC 
designers must build and 
test their systems for future 
OverDrive processors with- 
out the benefit of having 
actual samples. 

As the first step in build- 
ing machines upgradable 
to Pentium OverDrive 
processors, Intel provides 
PC manufacturers (OEMs) 
with detailed design 
specifications for 
future OverDrive 

processors, Then, 
p as ал additional 

help. we provide a way 

for OEMs to supplement 
their own comprehensive 
system testing. Thats where 
the Intel Verification Lab 
comes in. 


THE IVL SOLUTION. 


The Intel Verification Lab 
(IVL) is a multimillion dol- 
lar facility which tests new 
Intel486 and Pentium 
processor-based PC designs 
to help OEMS better meet 
Intel's criteria for upgrad- 
ability and compatibility 


with Pentium OverDrive 
processors. 

IVL conducts a battery 
of tests, applying Intels 
extensive knowledge and 
experience in processor 
design and software com- 
patibility. For example, in 
functional testing we 
uncover BIOS problems, 
such as BIOS timing loops, 
ог incorrect microproces- 
sor identification, which 
could lead to compatibility 
problems when a faster 
processor is installed. 


During the testing, which 
takes a few weeks, Intel 
and the PC manufacturer 
work closely together gath- 
ering information and 
analyzing the results of the 
tests. This process creates 
a database of information 
which is used to enhance 
both Intel's OverDrive 
processors and PC manu- 
facturers’ system designs. 


THE BENEFIT OF 
IVL TESTING. 


The purpose of testing is 
simply to help you get a 
better PC— one that is reli- 
ably upgradable with 
OverDrive processors. and 
once upgraded, fully com- 
patible with all the applica- 
tions you run. 


How TO SPOT INTEL 
VERIFIED SYSTEMS. 


Intel Verified: for the 

Pentium” OverDrive™ processor. 
Just look for this designation. 
ОЕМ$ whose Intel micro- 
processor-based designs have 
passed IVL testing are autho- 
rized to include it in their 

| advertising and literature. 


INTEL VERIFICATION 


THE INTEL VERIFICATION LAB (IVL) 
TESTS NEW PC DESIGNS FOR UPGRAD- 
ABILITY AND COMPATIBILITY WITH 
PENTIUM OVERDRIVE PROCESSORS, 


IVL TESTS EVERYTHING FROM PHYSICAL 
MEASUREMENTS TO THERMAL AND 
ELECTRICAL SPECS TO BOOTING UP 
AND RUNNING POPULAR SOFTWARE. 


SOME IVL TESTS USE A PENTIUM 
OVERDRIVE PROCESSOR EMULATOR (SEE 
BOARD AT RIGHT) TO MIMIC PENTIUM 
OVERDRIVE PROCESSOR FUNCTIONALITY. 


IN ORDER TO BE VERIFIED, DESIGNS 
MUST HAVE A ZIF (ZERO INSERTION 
FORCE) SOCKET, WHICH SIMPLIFIES 
THE UPGRADE PROCEDURE. 


dE CAN қ а-ы” 77лт%ы 


ELECTRICA 


IVL TESTING LOOKS АТ THE ELECTRICAL 
PARAMETERS OF EACH SYSTEM TO MAKE 
SURE THE OVERDRIVE'" PROCESSOR 
SOCKET DRAWS THE PROPER AMOUNT OF 
ELECTRICAL CURRENT, AND ALSO THAT ITS VOLTAGES 
AND TIMINGS ARE WITHIN INTEL SPECIFICATIONS. 


THERMAL 


THE THERMAL TEST MEASURES THE HEAT 
DISSIPATION OF THE SYSTEM DESIGN TO 
F ENSURE THAT IT CAN PROPERLY MAINTAIN 

THE PENTIUM OVERDRIVE PROCESSOR 
WITHIN SPECIFIED TEMPERATURE PARAMETERS. 


FUNCTIONAL 


USING THE PENTIUM™ OVERDRIVE 
PROCESSOR EMULATOR, THE SYSTEM 
DESIGN 15 TESTED WITH ALL MAJOR OPER- 
ATING SYSTEMS AND POPULAR SOFTWARE APPLICATIONS 
TO MAKE SURE IT’S AS COMPATIBLE WITH THE NEW 
OVERDRIVE PROCESSOR AS IT IS WITH THE ORIGINAL 


1 INTEL MICROPROCESSOR. 
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HYSICAL 


DIMENSIONS SURROUNDING THE PENTIUM 
OVERDRIVE PROCESSOR ZIF SOCKET TO MAKE 
SURE THE SOCKET IS ACCESSIBLE TO THE USER, 


AND THAT THE PENTIUM OVERDRIVE PROCESSOR 
CAN BE EASILY INSTALLED. 


THE OVERDRIVE™ PROCESSOR 
UPGRADABILITY PATH. 


INTEL CONTINUES TO DEVELOP VARIOUS OVERDRIVE 
PROCESSORS TO BOOST THE PERFORMANCE OF 
INTEL486 AND PENTIUM PROCESSOR-BASED PCs. 
THE INTEL VERIFICATION LAB TESTS PC DESIGNS 


TO HELP ENSURE UPGRADABILITY TO PENTIUM 
OVERDRIVE PROCESSORS. 


THE PENTIUM 


| OVERDRIVE PROCESSOR 
| FOR INTELAB6 CPU- 
BASED PCs. 

The next generation in 

upgradability is the Pentium 

OverDrive processor for 

Intel486 SX, DX and DX2 

CPU-based systems. The 

Pentium OverDrive 

| processor is based on the 
latest Pentium processor 
technology, such as super- 

| scalar design, which allows 

| it to execute two instruc- 

| tions per clock cycle. 


| "For European inquiries. 
call +44 (0) 793 431155 and 
ask for Infopack IVP-US. 


It utilizes an enhanced 
version of the Pentium 
processor s on-chip cache 
and a much faster, 
redesigned floating-point 
unit. It also has a Bus Inter- 


face Unit (BIU) that is opti- 
mized for systems that have 
а 32-bit bus (sce diagram). 
all of which gives existing 
systems a substantial 
increase in performance. 


LOOKING AHEAD. 


In the future. you'll even 
be able to increase the 
performance of already- 
powerful Pentium proces- 
sor-based PCs. In fact, 


there are currently many 
systems designed to take 
advantage of Pentium 


^. OverDrive processors. 


And Intel’s commitment 
to upgradability doesn't end 
there. Even more powerful 
new versions of OverDrive 
processors are already on 
the drawing board. And as 
new Intel microprocessors 
are introduced, you can be 
sure new generations of 
Intel OverDrive processors 
will soon follow. 


©1994 тісі Corporation. 

* While supplies last. 

* Thinl-party trademarks are the 
property of their respective holders. 
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Extensible Software Systems 


DICK POUNTAIN AND 
CLEMENS SZYPERSKI 


ou know you’ve accom- 
plished the software en- 
gineer’s nirvana—fully | 


extensible software— 
when you can add new functionality to 
a system by interchangeably mixing 
and matching code modules at run time, | 
without having to recompile anything. | 

For example, if you can add one spell- | 
ing-checker module to your system that | 
immediately becomes usable from any 
application, then you no longer have to 
worry about multiple dictionaries and 
interfaces and can work more efficient- 
ly. Such extensible systems hold the 
promise of increased economy and re- 
liability. But what's the reality? 

For the last decade, operating sys- 
tems and applications have grown in 
an ad hoc fashion—in the way you 
might add outbuildings to a farmhouse. 
А new generation of microkernel-based 
operating systems promises to replace 
this haphazard, unreliable growth with 
a new kind of controlled extensibility. 


Extensibility: What Is It? 
In one sense, all application programs 
are extensions of the operating system, 
because they add new functionality 
without forcing you to recompile the 
operating system. For example, MS- 
DOS can open and close text files, but 
it doesn't know how to edit them; for that, you must run an ap- 
plication (i.e., load an extension) such as EDLIN or WordPerfect. 
Many large applications—such as AutoCAD and Lotus |-2-3— 
are extensible, letting you load extra modules that add new func- 
tions. Unfortunately, this is a limited and proprietary extensibil- 
ity; you can't add AutoCAD tools to Lotus 1-2-3 or vice versa. 
You can also extend MS-DOS with modules that any appli- 
cation can use. For example, loading a new driver via CON- 
FIG.SYS at boot time might extend the system to support a CD- 
ROM drive. You can add TSR programs at run time that alter the 
way DOS manages memory. 


Making software fully 
extensible means you 

can mix and match code 
modules at run time, 
without recompilation 


— м 


чо 


You can even add what amounts to 
a whole new operating system— 
Windows 3.1. This is a stronger kind 
of extensibility, though still limited. 
It certainly won't guarantee reliabil- 
ity, as anyone who has wrestled with 
TSR conflicts can testify. These prob- 
lems persist because the extension 
interfaces have been hacked out and 
modified by generations of third-party programmers, often using 
undocumented features. More important, this is one-way exten- 
sibility: Newly added code can use old code (e.g., DOS func- 
tion calls), but old code cannot generally call new code, except for 
a few well-defined cases such as printer drivers. Sharing code 
modules also implies that once a module (e.g., the text-editing en- 
gine) is debugged and stable, it will be reliable throughout the sys- 
tem. At present, every new application introduces its own text- 
editing code and its own new bugs. But software doesn't need to 
be this way. DLLs, as used in Windows, suggest another ap- 
proach for extensible systems, which could consist of a tiny fixed 
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SUBTYPING OR SUBCLASSING? 


Inheritance and polymorphism 
are important concepts in OOP 
(object-oriented programming), 
but more subtle distinctions are 
usually not explained. One fun- 
damental issue is the distinction 
between types and classes, some- 
thing not reflected in current com- 
mercial OOPSes (object-oriented 
programming systems). 

Type distinguishes kinds of ob- 
jects; its purpose is to control what 
values can be assigned to variables or used in 
operations. Polymorphic variables and opera- 
tions can accept objects of many types, but only 
if these conform to the declared base Delegation can атом 
type. This means they must be sub- the formation of such 
types (i.e. specialized kinds) of the Мм can 
base type. Expressed іп а program- subclass another 
ming language, an object's type is class (Le., use Из 
its externally visible interface, rep- RTT MER 
resented by the names and formal subtype-basetype 
parameters of its methods. relationship. 

Class concerns how a type works (i.e., the code 
that implements those methods and thus defines the 
behavior of objects of the type). A class that reuses 
some code from a previously defined class is called 
a subclass and is said to inherit from its base class, or superclass. This subclass rela- 
tion only involves sharing code and does not imply that the corresponding type is a sub- 
type of the other. 

Most OOP languages don't distinguish subtyping from subclassing, though it would 
often be desirable for a type to inherit code without having to create a subtype of the 
base type. If class and type are identical, you must use forwarding to simulate inheri- 
tance or introduce wrong subtype relations (as most OOPSes do, including Smalltalk). 

Аз an example, in the original Smalltalk Collection class library, a set is implemented 
as a subclass of a bag, conveniently inheriting most of its code since their imple- 
mentations are similar. Mathematically speaking, a set is not just a kind of a bag, 
since they behave differently under the multiple update operation. But a typed language 
like С++ will lead you into making a set a subtype of a bag, and hence to the common 
design error where a function that expects a bag may be called with a set, and will fail. 
Static type-checking cannot catch this kind of error if wrong subtype relations exist. 

Why do current OOPSes allow wrong subtypes? Because a compiler can't check the 
behavioral (as opposed to syntactic) conformance of a subtype. It would have to check 
the mathematical definitions of sets and bags against the implementations. Unfortunately, 
such checks are equivalent to Turing's Halting Problem: undecidable in principle. 

Another fundamental difference between OOP and traditional programming is the 
complexity introduced by recursion. Whenever a method invokes another method 
on the special “self” object, the code that is actually executed may be located in a sub- 
class that overrode the original method. In other words, recursion can cause a subtle 
interaction of a class with its subclasses and superclasses. 

Like Ethos, Microsoft's Component Object Model separates extensions from a base 
class's implicit recursion pattern. The only way to pass control from a class to its base 
class is by forwarding through an instance variable containing an object of the base class. 
For the base object to call the caller back, a callback object must be explicitly passed. 

À more powerful scheme than forwarding is delegation, where the callback object 
is the caller itself and gets passed with every invocation of the base object. Delegation 
has the same expressive power as inheritance, so either can simulate the other. For- 
warding can simulate delegation only in a cumbersome way by adding an extra call- 
back parameter to each and every method. See the text box "Inheritance or Delegation." 


Subtyping vs. Subclassing 


T-»To Tis a subtype of T; 


С--Т Cimplements Т 
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microkeme] augmented by DLLs. To get 
there from here, though, you need new 
programming tools to help enforce the re- 
quired discipline. 


Objects, Classes, and Extensibility 
Extensibility is one of many benefits that 
OOPSes (object-oriented programming sys- 
tems) promise to deliver through encapsu- 
lation, polymorphism, and late binding. 

An encapsulated object behaves like a 
black box whose internal state can be 
changed only via a well-defined interface. 
Changing the internal implementations 
(i.e., methods) of such objects should not 
break any application programs that use 
them, if the interfaces remain unchanged. 

A polymorphic operation can be applied 
to different types and classes of objects. 
With late binding, you don't need to know 
which kind of object until run time. Com- 
bining polymorphism with late binding 
(called virtual methods) allows you to write 
code that will work properly for types and 
classes that do not yet exist. This 1$ es- 
sential for truly extensible systems, which 
are by definition never finished. Other pro- 
grammers must be able to extend your 
work in ways you cannot anticipate. Late 
binding is what enables old code to call 
new code. Inheritance is the ability to de- 
rive child objects that inherit (i.e., reuse) 
the interface code of their parents. 


The Real World Intrudes 

In the real world, extensibility is more elu- 
sive than this story would suggest. А fully 
extensible system should be able to add 
and remove compiled code modules with- 
out forcing the recompilation of any mod- 
ules already present (e.g., adding the new 
spelling checker must not force you to up- 
grade to a new version of your word 
processor). This presupposes that the OOPS 
supports separately compilable modules, 
but some object-oriented languages (e.g., 
Smalltalk) do not. In fact, an extensible 
OOPS needs to support a separate compi- 
lation unit whose granularity is typically 
larger than a single class, because some 
program constructs (e.g., cyclically de- 
pendent type definitions) cannot normally 
be compiled across module boundaries. 
and some definitions use auxiliary con- 
structs that should not be visible outside 
the module. 

Current object-oriented languages vary 
enormously in their attitude to type-safety, 
which is the detection of the illegal use of 
operations (see the text box "Subtyping or 
Subclassing?"). Smalltalk has no concept 
of type, so any operation can be applied 
to any object and only run-time checks 
can determine if a particular method call 
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will succeed. Object Pascal and Oberon 
use strong typing, so the legality of many 
operations can be checked at compile time. 
C++ falls in between—most operations 
are type-safe, but unchecked type-casts 
perform the important type-narrowing op- 
eration (1.е., going from a general type to 
a more specific subtype). 


Needless to say, you must be able to 
compile new modules for an extensible 
system without needing the source for all 
the old code, and compiling a new module 
must not affect the correctness of older 
code, as can happen with some type-check- 
ing systems based on global program 
analysis. 


SOM, COM, and Fragile Base Classes 

It's highly desirable to be able to extend a 
system using a variety of compilers and 
languages, but we're not there yet. You 
can't use Microsoft С++ to extend Bor- 
land class libraries or inherit from Mi- 
crosoft С++ libraries into Turbo Pascal. 
We need a vendor-independent object 


Inheritance or Delegation? 


T illustrate the difference between inheritance and dele- 
gation, consider the following code, which implements a 
rather poorly designed class called printer that supports the 
printing of documents: 


Printer = POINTER TO PrinterDesc: 
PrinterDesc = 
RECORD 


pageno: INTEGER; (* variable is private *) 
PROCEDURE (p: Printer) PageNo(): INTEGER; 
PROCEDURE (p: Printer) SetupNextPage 
(VAR endOfDoc: BOOLEAN); 
PROCEDURE (p: Printer) PrintPage; 
PROCEDURE (p: Printer) PrintDoc: 
END; 


(The language used here is Oberon-2, whose syntax bears 
a family resemblance to Object Pascal. The parameter (p: 
Printer) in front of each method name specifies the static 
type to which the methods are bound and is called the re- 
ceiver; methods are invoked on an object of this [or a con- 
formant] type as, for example, P . PageNo.) 

PrintDoc prints an entire document by alternating calls to 
SetupNextPage with calls to PrintPage until the former re- 
turns with endOfDoc true. PageNo returns the page number of 
the page currently printed. PrintDoc also contains a lot of 
nasty code to locate, open, and close printer drivers, which can- 
not sensibly be reimplemented and must be reused. 

The first implementation of Printer increments the page 
number before calling PrintPage and after calling Setup- 
NextPage; however, the documentation says nothing about this 
order of execution. Later on, the implementation is changed to 
increment the page number before calling SetupNextPage. 
This does not violate any previously documented rules. But it 
may well break extensions that have been written in the mean- 
time. у 

For example, a subclass IndexPrinter inherits from 
Printer and extends SetupNextPage to add marked words to 
an index; it takes PageNo( )+1 as the current page position, 
which worked fine with the original Printer. With the new 
implementation, the results are all off by one. Here, you have 
a fragile base class intertwined with its subclasses in such in- 
tricate ways that changing it becomes virtually impossible. 

Now if you prohibit inheritance and extend Printer using 
only forwarding as follows: | 
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IndexPrinter = POINTER TO 

RECORD (PrinterDesc)  (* A type extension *) 
base: Printer; (* Pointer to the base class *) 
PROCEDURE (p: Printer) PrintDoc: 

END; 


As it stands, this version of IndexPrinter can't do the 
job, because without inheritance or late binding, it can only call 
the original PrintDocument method and can't regain control 
after Printer calls SetupNextPage to add its own actions. 
Forcing the system to rely on pure forwarding reveals the de- 
sign weakness in Printer the first time you tty to extend it. 
However, by using explicit callback parameters, the Printer 
interface can be changed to make IndexPrinter work: 


PrinterDesc - 
RECORD 


PROCEDURE (p: Printer) PrintDoc (9; Printer): | 
END; 


This last implementation of PrintDocument calls the 
methods of its callback parameter д instead of se1 f to perform 
its job using callback "hooks": 


PROCEDURE (p: Printer) PrintDoc (q: Printer); 
BEGIN 
. (* nasty driver code *) 
IF q= NIL THEN (* no delegator *) 
.. (* as original version *) ... 
ELSE (* pass control back to delegator *j 
WHILE -endDoc DO | 
q.SetupNextPage(endDoc); 
q.PrintPage 
END 
END: 
. (* more nasty driver code *) 
END PrintDocument; 


The result of this interaction enables д to delegate Print- 
Doc to p, which in turn returns self invocations to q, thus 
achieving the effect of late binding (i.e., old code calling new). 
Now IndexPrinter must keep track of page numbers itself, 
relying on its own implementation instead of that in Printer. 
Making the callback explicit reduces the likelihood of a frag- 
ile base class. | 
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model to define a standard binary format 
for passing messages and parameters be- 
tween objects. 

Predictably, there are two rival models: 
Microsoft's COM (Component Object 
Model), which underlies OLE 2.0, and 
IBM's SOM (System Object Model), 
which was originally introduced to sup- 
port OS/2 2.0's Workplace Shell but also 
forms the basis of OpenDoc, a new com- 
pound document model that IBM, Apple, 
Sun, and others support. 

The two models are significantly dif- 
ferent. SOM is language-independent and 
supports full inheritance, while COM is 
intimately tied to С++ and supports only 
forwarding, a weakened form of inheri- 
tance that Microsoft calls aggregation. 
The only way to reuse code from a parent 
class is by explicitly putting a pointer to an 
object of that class into a 
private data member of the 
child; this object then acts 
as a proxy for its parent 
class and forwards all rele- 
vant messages to it (see the 
text box "Subtyping or 
Subclassing?"). 

Microsoft says it pulled 
back from full inheritance 
to avoid the "fragile base- 
class problem" (see *Ob- 
jects on the March," Janu- 
ary BYTE). This problem 
arises when adding new variables or meth- 
ods to a base class forces all its derived 
classes to be recompiled or modified. Here, 
even though the class's interface was un- 
changed, hidden semantic dependencies 
had violated the black-box walls that en- 
capsulation was supposed to provide. 
Changing the self-recursion pattern of the 
base class (i.e., the way that its own meth- 
ods call one another) often causes these de- 
pendencies (see the text box "Inheritance or 
Delegation?"). 

In essence, Microsoft says that full in- 
heritance offers programmers too much 
freedom, which they will inevitably abuse 
by designing unsafe extensions and thus 
hinder easy upgrading of the product. How- 
ever unpopular this argument, it contains 
a kernel of truth that OOP supporters must 
face: Module interfaces for truly extensi- 
ble systems need stricter controls than cur- 
rent OOPSes provide. 

Aggregation is one solution, disabling 
full-code inheritance and providing only 
the weaker alternative of forwarding to a 
base class. Unfortunately, this gives up 
much of the extensibility OOP was sup- 
posed to deliver. Other design techniques 
can restrict the potential for inheritance 
mischief while retaining its expressive 


rules. 
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Using derived 
types, you can 
replace or modify 


parent-class 
behavior, but you 
must follow strict 


power. One of the authors (Szyperski) has 
researched such techniques, which he calls 
EOO (extensible object orientation) at ETH 
(Eidgenóssische Technische Hochschule) 
in Zurich. EOO amounts to object-orien- 
tation plus separate compilation plus type- 
safety. 


Overriding Concerns 

In OOPSes that employ inheritance, de- 
rived types inherit all the procedures or 
methods of their parent type but can over- 
ride them and define new implementa- 
tions. This powerful feature allows you to 
replace or modify inherited behaviors, but 
you must follow strict rules to avoid the 
fragile base-class problem. 

To be safe, the overriding procedure 
must be both syntactically and semanti- 
cally compatible with the original proce- 
dure. A language can express 
syntactic conformance by us- 
ing a strong typing scheme 
that the compiler can check. 
Semantic compatibility is 
difficult to check, and no ex- 
isting programming language 
has a mechanism for speci- 
fying behavioral confor- 
mance. Nevertheless, certain 
design principles can help. 

In general, it is only safe 
to extend procedures whose 
complete behavior is known. 
Using a "super" call to the parent proce- 
dure within the extended procedure can't 
guarantee safety; the parent may have had 
side effects or hidden behaviors that, when 
changed at a later date, caused the extended 
code to break. When replacing, rather than 
extending, the default behavior of a base 
procedure, the only safe course is to re- 
place it totally, without making a super 
call. You must define completely the be- 
havior of such base procedures, with no 
hidden actions, and you must export every- 
thing needed for the implementation so 
that reimplementers can use it. 

Since an empty procedure does noth- 
ing, it can always be overridden safely. 
An empty procedure meant only to appear 
in an object's interface is called an ab- 
stract procedure; a type that provides at 
least one abstract procedure is often called 
an abstract class. You may not create in- 
stances of such types—they are just inter- 
faces whose code must be implemented 
within some extension type. To avoid the 
fragile base-class problem, you only ex- 
port and extend abstract classes, keeping 
the nonabstract classes that extend and im- 
plement them hidden within modules. 

If you don't export the extended type, 
how can you create and use objects of that 


type? By exporting along with each ab- 
stract type a corresponding directory object 
(accessed via a global variable) that con- 
tains methods to create and manipulate 
new objects of the extended type. For ex- 
ample, a file directory object might contain 
methods to create new files and to look 
up existing files by name. Directory objects 
can be replaced at run time, allowing you 
to add and integrate extended services апа 
thus support complete extensibility. 


Future Directions for Safe Extensibility 
These design principles emerged from 
research at ETH on an experimental ex- 
tensible operating system called Ethos, 
implemented in Obcron-2, a strongly 
typed, modular OOP language that offers 
late binding and code inheritance but does 
not differentiate between subtyping and 
subclassing (see “Oberon: A Glimpse at 
the Future,” May 1993 BYTE). Ethos 
demonstrated that strong typing and strong 
modularity are powerful means for achiev- 
ing full extensibility. Ethos has led to 
Oberon/F, a commercial application frame- 
work for standard GUIs (e.g., Macintosh, 
Windows, and Motif) from Oberon Mi- 
crosystems’ (Solothumerstrasse 45, CH- 
4053, Basel, Switzerland). Oberon/F ex- 
tensions are platform-independent, provide 
native look and feel, and are document- 
centered rather than application-centered. 

Restricting the use of inheritance proved 
to be the key to system manageability and 
extensibility in Ethos, allowing easy addi- 
tion of extensions that are themselves ex- 
tensible. But relying purely on forwarding 
to extend existing objects often proved too 
weak for adequate code reuse. Inheritance 
was no longer an option because the use 
of directory objects meant that the base ob- 
jects were not visible at compile time. In 
such cases, delegation proved to be a high- 
ly effective substitute for inheritance, but 
since Oberon can only simulate delegation, 
it was too cumbersome to use everywhere. 

It may be desirable to build support for 
delegation into the programming language, 
just as current OOP languages support in- 
heritance. No current OOP language sup- 
ports both delegation and inheritance, and 
whether such support can be implemented 
in a type-safe and efficient way remains 
a topic for further research. № 


Dick Pountain, a BYTE contributing editor, has 
written many articles on object orientation and 
operating systems. He can be reached on the In- 
гете! ог BIX at dickp@bix.com. Clemens Szyper- 
ski is associate professor of computing at Queens- 
land University in Brisbane, Australia, following 
a doctorate under Professor Niklaus Wirth at 
Eidgenössische Technische Hochschule. 
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“All other brands of UPS die regularly in this 
rem rone environment. Му АРС won't 

1e!" said Раш Sisilli, Systems Analyst, City of 
Port St. Lucie . “With other brands, users don't 
find out until it is too late. The power 
interrubtions bere are very bard to live witb. 
The other brands are dying off. Typically they 
last just beyond their warranty period. My 
Back-UPS is going on three years...no other 
brand is as reliable.” 


virtually all separate surge suppressors. 
Surge performance is even backed by a 
$25,000 Lifetime Equipment Protection 
Guarantee. 

If you’re protecting a network server, a 
communications interface port (on models 
Back-UPS 400 and higher) provides the 
security of an automatic shutdown to all 
major О$ including NetWare, Windows, 
Windows NT, LAN Server, LAN Manager, 
LANtastic, SCO Unix, OS/2, Banyan Vines, 
AppleShare/System7 and more, so your data 
is safe whether the system is attended or not. 
(PowerChute software and interface kits 
sold separately.) 

And since data processed 
on networked clients needs 
protection too, the $139 
Back-UPS 250 provides an 


MADE IN 


Back-UPS (R to L) Application Sugg. List 


250 LAN nodes, internet hardware, POS $139 
400 Desktop 485, 386 systems, servers $229 
450 Tower 486, 386 systems, servers $279 
600 Heavily configured systems, CAD/ 

CAM workstations $399 
900 Muttiple systems, longer runtime $599 

applications 
1250 Multiple systems, LAN hubs, 

small minis, telecom equipment $799 
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Don Traux knows first hand about Back-UPS 
reliability: “It ought to be against the law to 
buy a computer without an APC Back-UPS 
250. 1 recently bad a direct lightning bit right 
outside the house... my computer never blinked. 
Each morning I get a surge down the line and 
both АРС" bate it - they simultaneously ‘holler 
‘n clamp’ while my ‘Brand Т” quietly sleeps in. 
I've relegated that unit to non-critical 
household stuff like my VCR.” 


== More than... 
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ac Satisfied Users 


APC has won more awards for performance 
and reliability than all other UPS vendors 
combined...including four consecutive LAN 
Times Readers Choice awards... 


Шау Оо, 
economical solution forall your LAN work- 
stations. 

Discovering how essential Back-UPS 
protection is can be hard...if you wait for 
the next storm to roll through. But discov- 
ering how afforable it has become is easy... 

Call today and find out (the easy way) 
why more than 1,000,000 satisfied users 
bank on Back-UPS from APC. With more 
awards than all other 
brands combined, field- 
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Andrew Wargo, Manager at Baxter Land 
Company, tried two otber brands before Back- 
UPS. "One lasted a la days, a second one 
went up in smoke after 48 hours, a third lasted 
less than 24 hours! | then bought my Back- 
UPS for less than half of what | bad paid for 
the others. We've purchased three more Back- 
UPS and for the past 14 months they've been 
just bummin' away on the same power line that 
was eating tbe otber brands alive!" 


AWARD-WINNING FEATURES 


Instantaneous backup power beats 
blackouts and brownouts 


Unmatched lightning (tested to UL1449) 
and surge protection for maximum 
hardware safety 


Network-grade line conditioning and EMI/ 
RFI filters prevent glitches 


LAN Interface (on Back-UPS 400 and up) 
provides automatic shutdown to all major 
OS: Windows, NT, Net Ware, LAN Server, 
LAN Manager, LANtastic,Unix, OS/2, 
Vines, AppleShare/System7 and more. 


Site diagnostics automatically spot missing 
ground and reversed polarity, two common 
miswirings wbicb usually require an 
electrician's visit to diagnose. 


Option switcbes allow you to customize 
transfer voltage and alarm settings. 


Test Switcb for ongoing peace of mind 
2 year warranty and full safety approvals 
М $25,000 Lifetime Equipment Protection 
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Using а mixed bag of 
UNIX? development tools raises 
a few questions. 

Like, are the tools compati- 
ble? Do you have everything you 
need to complete the job? And, 
will you get home before dawn? 
Is there a better way? 

Definitely. 

Introducing SunPro 
WorkShop“ For the first time, our 
best and brightest tools for C, C++, 
or FORTRAN development— 
SPARCworks; SPARCompiler” 
SPARCworks/1M Pact, and 
SPARCworks/TeamWare— are 
now together in one boxed suite. 

АП che core tools you need 
for faster, smoother, easier Solaris? 
development. 

Each product 
has been carefully 


designed to work 
hand in hand with 
the others. Yet 


You'll save so much 
time, you can send tbe 
coffee macbine on a 

much-deserved vacation. theyre all strong 


enough to stand on their own. 

First, our new SPARCworks 
development tools are che most 
powerful, most graphical, easiest- 
to-use version ever. 


SUNPRO WORKSHOP FOR G+ 


SPARCEOBIS/TEUM- ut 


MARCI Oei ЛЕРА 


SPARCOUPLER € 


wat А 


MARCOUPIUR G+ 


SPARC WORKS 
rarer скы 
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SPARC works: SPARCompiter SPARCworky 
Proven tools Ces: Our new, TaamWare: 

tor bullding palive C++ com- Graphical code 
patter applica- piler supports magagement for 
tions, Taster. latest language groug projects, 


standards. 


SPARCworks/ SPARCompller 
IMPact: Power C: Industry 


ful tools for leading C lan- 

mufuthraaded 01406 system 

development, tor fast, robust 
applications. 


It includes our advanced 
Debugger, with enough bells and 
whistles—like Runtime Error 
Checking and Fix and Continue— 
to fill up another ad. 

Then, our new SPARCompiler 
language systems compile source 
files 30-4096 faster And our new 
code optimizers boost runtime 
execution performance 10-15%. 

Our brand new SPARCworks/ 
1M Pact tools are che ultimate in 
multi-processing development and 
feature a thread-aware debugger. 


SPARCworks/TeamWare 
code management tools allow easy 
distribution and coordination of 
group projects. 

SunPro WorkShop also fea- 
tures our new ToolTalk" interfaces 
that extend our core development 
tools so you can add other tools 
to the mix. 

Theres simply nothing like 
SunPro WorkShop for C, C++, and 
FORTRAN. 

And at just $2995 for the C++ 
version, it’s an unbelievable value. 

Just call 1-800-2SUNPRO 
and well send you either a video 
demonstration or our 30-day Try 
and Buy CD to | 
evaluate. Ask 


about our 
Trade-up 
Program. 


why piece together development 
tools when you can get them 
all in one box. 


With SunProWorkShop. 


4% SunPro 


А Sun Microsystems Inc. Business 


Qucside the LLS please contact your local SunPro Reseller. For the name of the SunPra Reseller nearest you call ,1 415-336-6848, SunPro, 2550 Garcia Ave, Mountain View, CA 94043-1100. Sun, the Sun 
logo, Sun Microsystems, SunPro, the SunPro logo, Solaris and Tool Talk are truilermarks or registered crodemarks of Sun Microsystems, Inc. AJ SPARC trademarks, including the SCD Compliance logo, are trademarks oc 
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The Computerized Patient Record 


SCOTT WALLACE 


edicine, like many 
scientific activities, 
cannot be practiced 

| effectively without 
accurate and timely information: in- 
formation about patients and their prob- 
lems, appropriate care-giving proce- 
dures and their benefits and limitations, 
the medical and institutional resources 
available to support care providers and 
their patients, and the cost and result 
of care. Today, the vast bulk of this in- 
formation can be found not on-line but 
in hard copy of one form or another: 
paper-based patient records derived 
from provider-patient encounters; film- 
based x-rays and scans from diagnostic 
procedures; strip charts and other out- 
put from laboratory and patient-moni- 
toring equipment; and voice recordings 
of clinicians’ notes. All are critical com- 
ponents of what, in the aggregate, is 
called the patient record. 

For many years, the medical com- 
munity and its IT (information tech- 
nology) suppliers have sought to im- 
prove, refine, and extend the support 
that computer-based systems offer in 
the delivery and administration of 
health care. Understandably enough, 
patient data has been a prominent focus 
in this effort. More recently, the health 
industry has been joined by regulatory 
and market interests eager to under- 
stand and contain the costs of health- 
care delivery. According to a Decision 
Resources report, 25 cents of every hospital dollar spent in 1990 
paid administrative costs (many of which are associated with the 
management of patient information). Computerizing the patient 
record seems an excellent way to reduce administrative costs 
and deliver better health care. 


Focus on the Data 
In 1991, after serious and comprehensive study of prospective 
health-care-delivery improvements, the Institute of Medicine is- 
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Huge benefits т the 
quality of health care along 
with financial savings 


center on a broadly 
accessible computerized 
patient record 
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sued а report called The Сот- 
puter-Based Patient Record: Ап 
Essential Technology for Health 
Care. The report, which focused 
on the computerization and 
communication of patient and 
provider information, identified 
five objectives for the CPR 
(computerized patient record) 
of the future. The CPR must 1) 
support patient care and im- 
prove quality of саге; 2) enhance productivity of health-care pro- 
fessionals and reduce administrative costs of health-care delivery 
and financing; 3) support clinical and health services research; 4) 
accommodate future developments in health-care technology, 
policy, management, and finance; and 5) ensure patient data con- 
fidentiality at all times. Neither paper-based records nor con- 
temporary computer-based records can effectively support all 
these objectives today. 

The Institute of Medicine report also noted that the future CPR 
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The Computerized Patient Record in Transition | 


Institutional CPR—centralized mode! 


Electronic data 
interchange 


Source: Decision Resources, Ine., 1994 
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1 Institutional CPR—distributed model 


Network ij 
servers № 


of the CPR from a centralized through a distributed to a virtual longitudinal model. 


must be "far more flexible, allowing its 
users to design and utilize reporting for- 
mats tailored to their own special needs 
and to organize and display data in various 
ways. The patient-record system of the fu- 
ture must provide other capabilities as well, 
including links to administrative, biblio- 
graphic, clinical knowledge, and research 
databases. To meet the needs of clinicians, 
CPR systems must be linked to decision- 
support systems; they must also support 
video or picture graphics and must pro- 
vide electronic-mail capability within and 
between provider settings." Given that 
telecommunications and computing infra- 
structures at health-care institutions typi- 
cally lag five years behind mainstream 
business users of IT, the report poses quite 
an aggressive challenge. 

Although the scope of the technical and 
operational tasks associated with realizing 
this vision of the CPR are monumental, so 
are the incentives. New purchasing pat- 
terns conjoined with institutional efforts to 
contain costs are “flattening” the health- 
care industry—creating new alliances of 
purchasers as well as of providers who sup- 
plement and compete with traditional hos- 
pital services. This has created an unpre- 
cedented need to share clinical and patient 
encounter information. At the same time, 
patients are becoming more mobile, rou- 
tinely receiving treatment—and incurring 
billings—at many institutions even within 
a single episode. As a result, the need for 
accurate, accessible, timely, secure shar- 
ing of information has reached critical 
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mass. And demand to apply the appropriate 
information and communications resources 
to the problem will only increase as IT- 
savvy stakeholders (e.g., insurance com- 
panies and Fortune 100 employers paying 
health-care bills for thousands of workers) 
exercise more prominent influence. The 
result is the need for a new system for de- 
livering and accounting for health care. 


CPR Today 
The CPR systems found in hospitals to- 
day typically treat the hospital as the pri- 
mary, and often sole, provider and venue of 
care delivery. Until recently, this orienta- 
tion was appropriate and relatively effec- 
tive. With the decentralization of health- 
care delivery and the consequent rise in 
specialty services and organizational al- 
liances, this centralized model for patient 
information management is becoming less 
appropriate. Further, within individual in- 
stitutions, patient record information is be- 
coming decentralized, driven largely by 
an industrywide transition from central- 
ized minicomputer and mainframe sys- 
tems toward distributed, client/server sys- 
tems (see the figure "The Computerized 
Patient Record in Transition"). Health- 
care providers, patients, and payers are re- 
structuring their relationships, and the CPR 
is changing as well. It is being transformed 
from a centralized model through a dis- 
tributed model to a longitudinal model. 
In May 1992, the General Assembly of 
the state of Vermont created a Health Care 
Authority charged with developing plans to 
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support universal access to health care for 
residents. In support of that goal, a non- 
profit corporation called the Vermont 
Health Care Information Consortium, or 
VHIC, was formed. Its mission is to plan 
and develop a modern, regional, integrated 
health-care information system. Bruce Post, 
president of VHIC, oversees research and 
policy development activities. Post has 
been working with all stakeholders—ven- 
dors, providers, payee organizations, and 
consumers—to develop definitions of func- 
tionality for the system and to identify in- 
terface standards and telecommunications 
policies that support the individual needs of 
institutions and the needs of the population 
at large. He sees collaboration as critical 
to the success of regional, community- 
based health information systems. “Health- 
care institutions can no longer operate as 
Towers of Babel. While there may be dif- 
ferent languages and needs, we have to 
build a system with effective communica- 
tions and information sharing. This means 
some kind of integrated database and com- 
munications system," says Post. 

Post is not alone in his interest in de- 
veloping regional health information net- 
works. Last December, the C. Everett 
Koop Institute at Dartmouth sponsored a 
conference for health-care professionals, 
policymakers, and technologists to discuss 
the ways and means of developing an in- 
tegrated health-care information network 
to serve the populations of Maine, New 
Hampshire, and Vermont. "We all know 
that the information highways of the future 


When protecting your software against piracy and 
unauthorized use, make sure that your protection 
system has all the following qualities: 


code should never be held in the key's memory, where it can be read and 
altered. 


V/ A Read/Write Memory inside the key should be 
available. The memory should be writable in the 
field, on any PC, without any special programming 
equipment. 

V/ Very low power consumption, enabling the 
key to work even under the most adverse power 
conditions, on PCs and laptops, with or with- 
out a printer. 


POWERFUL SOFTWARE 


v А Linkable Protection Module with which calls can be made to 
the key from any point in the protected program. 


V/ An "Envelope" encryption program. Such programs enhance security 


A GOOD HARDWARE KEY 


Hardware-based software protection systems are now the 
‚ —_ standard worldwide. However, not all keys are the 
ы. same. A good key should have all the following 
ф features: 


Compatibility and transparency. The key 
should work without any problem on your 
customers’ computers. The user should be 

_ able to forget the key after connecting it. 


W Unbreakable electronics. A customized ASIC 
(Application Specific Integrated Circuit) component 


integrated into the key to prevent reverse engineering and make cracking 


the hardware virtually impossible. 


и А unique and inaccessible developer's code burnt into the ASIC. This 


source code. 


while making it possible to protect a software application even without its 


V Sophisticated antidebugging and encryption mechanisms. 


HASP - The Professional Software 


Protection system; 


HASP® OFFERS YOU 
ALL THESE FEATURES 
AND MORE: 


HASP was designed by a team of computer ex- 
perts, professional cryptologists, and electrical 
engineers. As a result, HASP keys are supported 
by what is probably the best software in the mar- 
ket, and the HASP system has worked on every 
computer it has been tried on. In addition to all 
the features mentioned above, HASP provides: 


V^ A Full Authorization System for protecting 
dozens of programs using only one key. 


W” A Pattern Code Security System (PCS) which 
enables parallel processing of multiple calls by 
the Linkable Protection Module. 


V/ A Virus Detection option that can be in- 
corporated in the protected program to check 
whether it has been infected by a virus. 


V/ Several HASP keys can be connected one 
behind the other. Small physical size ensures 
maximum convenience for your customers. 


NETHASP- THE ULTIMATE 
SOFTWARE PROTECTION 
FOR NETWORKS 


v/ Only one NetHASP key is needed to run a 
protected program from any station in a network. 
NetHASP provides full support for protecting DOS 
and WINDOWS software under network 
environments, including Novell dedicated & 
non-dedicated servers, Lan Manager, Lantastic, 
Banyan, DLink, and NET-BIOS based LANs. 
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MacHASP - The Professional Software Protection System for the Macintosh 


OPERATING 
ENVIRONMENTS 


PC: DOS, WINDOWS, WINDOWS -NT, 06/2, 
SCO UNIX, SCO ХЕМХ, INTERACTIVE UNIX, 
AIX, AUTOCAD, DOS EXTENDERS, LANS 
МАС {ADB port]: System 6.0.5 and up 
NEC (Serial Port): DOS, WINDOWS 


AND THE BOTTOM LINE: 
We offer some of the most competitive 
prices in the market. 

Since 1984, HASP has enabled thousands 
of software producers in more than 50 
countries, including several Fortune 500 
companies, to protect their software. 


Call now for your HASP evaluation package. 
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are blocked by obstacles. We need to iden- 
tify those obstacles and come up with plans 
to remove them," said former Surgeon 
General Koop at the conference. "How do 
we communicate now? What is our vision 
for communications in the future? What 
do we want to communicate? To whom 
should it be communicated?" These ques- 
tions must be addressed before robust and 
effective networks can be implemented 
(see the figure "CPR: Many Users, Many 
Uses"). While the answers will differ from 
community to community and institution to 
institution, a set of common architectural 
and solution elements are emerging. 


CPR at the Brigham 

Today, one would be hard-pressed to find 
an institution with a more viable informa- 
tion architecture—or one that supports its 
care providers with more comprehensive or 
broadly accessible on-line patient data— 
than Brigham and Women’s Hospital in 
Boston, Massachusetts. The Brigham is a 
teaching arm of Harvard Medical School 


CPR: Many Users, Many Uses 
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and, like most hospitals, has a heavy lega- 
cy of centralized, minicomputer-based sup- 
port systems. Unlike most institutions, the 
Brigham has successfully migrated to a 
LAN-based, distributed, client/server, 
desktop environment at the same time as 
dramatically increasing the availability of 
on-line patient information and the number 
of supporting applications. 

At the hospital's main campus, over 
3300 Intel clients and 120 servers are con- 
nected via 70 4-Mb Novell NetWare 3.0 
token rings and two 16-Mb backbones (see 
the figure "Brigham and Women's Hos- 
pital Information Systems Infrastructure"). 
This infrastructure supports more than 65 
applications software systems, such as 
Pathology Laboratories, Patient Account- 
ing, Results Retrieval, and Physician Order 
Entry. Applications are written in resource- 
conserving MUMPS (Massachusetts Gen- 
eral Hospital Utility Multi-Programming 
System), a client/server applications de- 
velopment and run-time environment. 
(MUMPS was originally developed in the 


late 1960s and early 1970s for minicom- 
puter systems at Massachusetts General 
Hospital, and it still has a strong presence 
in health care as well as engineering and 
scientific markets.) 

In part, because of the sophistication 
and effectiveness of its systems and, in 
part, because it provides health-care ser- 
vices to clinics remote from the main cam- 
pus, the Brigham has a jump on most 
institutions trying to develop the next-gen- 
eration CPRs required to support a dis- 
tributed health-care-delivery system. Sup- 
port for decentralized access is a key 
feature of the CPR. 

John Glaser, vice president of informa- 
tion systems, says there are three basic pur- 
poses of the CPR. "[The CPR] makes data 
available, so that no matter where or when 
the data was produced, you can get at it. It 
helps streamline the processes that surround 
the provision of care. And it makes ordering 
care more efficient. For example, [the CPR] 
allows us to put logic on top of the content 


to guide the care-giving process.” 
continued 
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Тһе CPR must accommodate a wide variety of users and uses. These uses as well as the types of data of the CPR will change over time to accommodate evolving 
operational requirements and computing and communications platforms. 
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Brigham and Women's Hospital Information Systems Infrastructure 
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This large, urban teaching hospital is today transitioning from a legacy of minicomputers to a modern client/server architecture. The result: an institution uniquely prepared 


to support the modern CPR. 


An example of guiding the care-giving 
process can be found in the hospital's 
fledgling expert systems that support care 
givers’ planning and ordering processes 
through protocol-based analytics. Perhaps 
a CPR contains recent lab data on a pa- 

tient's potassium levels and a care giver 
enters an order for a drug that has con- 
traindications in patients with high potas- 
sium levels. If the potassium level was 
high, the system would alert the clinician 
to the contraindication and ask for confir- 
mation of the order. If the level was nor- 
mal, the order would be processed without 
query. Messages presented at the time of 
entry can also be delivered by E-mail or 
over the hospital's paging system. This 
degree of support is not a fundamental part 
of the CPR, but the CPR is a fundamental 
prerequisite to systems like this that rely on 
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patient data to improve treatment plan- 
ning, patient outcome, and quality of care. 


CPR Data 

For the most part, data in the CPR today at 
the Brigham is entered through a keyboard, 
although some diagnostic and laboratory 
devices output data via interfaces directly 
to workstations for ultimate inclusion in 
the patient record. This machine-to-ma- 
chine interface is considered a tactic crit- 
ical to reducing CPR misinformation, the 
vast bulk of which is induced by human 
error. Such linkages are not yet effectively 
standardized and thus require significant 
development effort to establish. 

The radiology department at the Brig- 
ham uses these interfaces and offers a good 
example of how departmental data is gen- 
erated, stored, and then accessed enter- 


prise-wide. The primary computer for ra- 
diological support services is a DEC VAX, 
but hundreds of PCs and Unix worksta- 
tions provide client, server, and computa- 
tional support. Links to the hospital infor- 
mation system transfer not only patient 
scheduling and billing data but, through a 
new system emerging from development, 
image data from CAT and MRI (Magnetic 
Resonance Imaging) scans, as well as nu- 
clear-medicine imagery. 

А typical CAT scan results in 60 im- 
ages, each 512 by 512 pixels requiring 2 
bytes of storage—that's 32 MB of data 
per exam. In the course of treatment, a pa- 
tient will often have more than one scan. 
The result is a hospitalwide accumulation 
of about 3 GB of image data per day. 

Typically, these images are reviewed by 
primary-care physicians planning treatment 
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on Sun Microsystems' workstations with 
19-inch 1280- by 1024-pixel displays. А 
doctor specifies the patient images desired, 
and in about 5 to 20 seconds, depending 
on the workstation and the network load, 
images appear on the screen. Initially, an 
overview showing thumbnail images of all 
60 frames is displayed. The clinician would 
reference the radiologist's on-line audio or 
text interpretation and select individual 
frames for viewing in full resolution. “It 
takes about a second to get a half-a- 
megabyte frame transmitted over the net- 
work to the workstation," says Ethan Fen- 
ner, director of Radiology Information 
Systems. "The frame is 12 bits deep and 
must be reprocessed for an 8-bit-display 
buffer; that happens in about a second and 
a half." 

Right now, Fenner and his colleagues 
have 10 GB of storage with Sun worksta- 
tions acting as servers. This supports about 
three days of images. While the system 
has been well received by clinicians, stor- 
age limitations must be overcome, and 
broader access to the radiological data- 
bases must be established. "We have 
passed the feasibility test, and we're trying 
now to pass the test of scale," Fenner notes. 
Plans call for an increase in storage ca- 
pacity to 30 or 60 GB (supporting one to 
two months of patient image data) and an 
increase in the number of supporting work- 
stations from three in the radiology de- 
partment to 10 or 15 stations distributed 
throughout the hospital. 

Remote access to the images, scheduled 
for more full-scale implementation in the 
future, has been tested in limited fashion. 
The Brigham is part of the LMAnet (Long- 
wood Medical Association network), a 
fiber-optic link connecting many health- 
care institutions in the Boston area, in- 
cluding the radiation therapy planning lab 
at the Dana Farber Cancer Institute. Clin- 
icians can solicit images over the LMAnet 
from the Brigham to be used for local 
analysis and radiation treatment planning. 
While this use has proved the technolo- 
gies, broader use requires more develop- 
ment. “These planners are basically physi- 
cists and are very competent Unix users,” 
says Fenner. "They've been able to tap 
into the existing database and file system 
without a lot of application development. 
It will be difficult for us to support these 
kinds of applications outside the institu- 
tion, and we need to develop some in- 
house operations experience before we 
open the floodgates to outside users.” 
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of the CPR, and the practices and systems 
required to support it must be mastered. 
“Ата minimum, you have to make sure 
that an authorized user at a workstation 
anywhere on the health-care network has 
the ability to get into any clinical database 
on the network," says Glaser. “Зо, if your 
doctor's office has a Mac sitting there but 
I've got applications written in Windows at 
the Brigham, what are we going to do? 
That's got to be resolved." 

Other major issues requiring resolution 
include establishing and evolving networks 
to interconnect institutions, and buying 
and managing the storage systems required 
to keep thousands of patients' clinical in- 
formation on-line for tens of years. Once 
these technical and operational issues are 
resolved, lesser challenges remain. “То 
effectively track a patient over the course 
of multiple visits, there must be ‘glue data’ 
that allows me to link Mrs. Smith's visit to 
the Brigham with Mrs. Smith's visit to 
Mass. General two months or two years 
later," Glaser says. "This means I need a 
common identifier, common definitions 
of diagnoses, and definitions of medi- 
cine—there's probably a dozen different 
types of data standards needed. And then 
the standards must be enforced." 

There will be no dearth of interested 
parties ready, able and anxious to con- 
tribute to the standards development and 
deployment process. Professional health- 
care organizations (e.g., the American 
Medical Association, the American Hos- 
pital Association, the College of Healthcare 
Information Management Executives, and 
the Healthcare Information Management 
Systems Society), data exchange standards 
bodies (e.g., the IEEE, the ISO, the Health 
Industry Standards Coordinating Council, 
and the American College of Radiology 
and National Electrical Manufacturers As- 
sociation), state and federal agencies (e.g., 
the Health Care Financing Administration, 
the Center for Disease Control, the Na- 
tional Institutes of Health, the FDA, the 
DoD, and the Veterans Administration), 
and other interested parties (e.g., CPR sys- 
tem vendors, communications suppliers, 
consumer advocates, and special-interest 
groups such as large-scale employers and 
insurers) are already involved. Balancing 
these interests, although essential, will be 
difficult. 


Trouble Ahead? 

As if the procedural and technical chal- 
lenges weren't enough, finally, there are 
the legal obligations—and liabilities—as- 
sociated with the distributed CPR. Care 
giving has become distributed more quick- 
ly than the information that supports that 


care, which creates a catch-22 of sorts. 
Hospitals, HMOs (Health Maintenance 
Organizations), and other providers are re- 
sponsible not only for the quality of their 
services, which in today's evolving market 
implies responsibility for supporting broad 
and timely access to patient data by co- 
providers, but for the confidentiality of 
that information. Yet the infrastructure re- 
quired to support secure storage, distribu- 
tion, and management of that information 
simply doesn't exist. “I think we're head- 
ing for a train wreck," observes Glaser. 
“The technology and the transformation 
of the delivery system are moving faster 
than the legal apparatus is moving.” 

Clearly, patients want clinicians to have 
all the information necessary to provide 
quality care. And clinicians want to have 
on hand all the information needed to make 
informed decisions about their patients. 
Resolving security and confidentiality is- 
sues to the satisfaction of all parties—and 
there are quite a few of them—is a neces- 
Sary and critical step in widespread CPR 
deployment. 


CPR as a Universal Model 

Developing a robust, effective CPR is a 
challenging task. However, clinicians, 
patients, technologists, and other stake- 
holders can clearly see the needs and the 
benefits of a viable CPR. It is of note that 
better-quality, lower-cost, more-available 
health care may not, in the long run, be 
the most important benefit the CPR 
provides. 

If health-care institutions succeed in 
supporting broadly accessible, near-real- 
time, secure collection and use of data— 
data that is distributed throughout geo- 
graphical regions on diverse hardware and 
software platforms—and are able to offer 
authorized users access and services con- 
toured to their specific needs, then a mod- 
el for the distributed use of information 
appropriate to any industry and to nearly 
any application will have been developed. 
The incentives and the technology are here 
today. With all businesses—not just the 
health-care industry—standing to benefit, 
the prognosis for the CPR is guardedly 
hopeful. ш 
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ing language that provides a set 5 
of fundamental commands allow- 
ing anyone from the end-user to 
the system administrator to 
extend their e-mail functionality. 
Using Z-Script, you can cus 
tomize the user interface, 

change the directory service you 
use, or switch to an alternate 
mail transport protocol. By defin- 
ing customized rule-based filters 
to better manage the mail system 
itself, users are more productive both 
in and out ofthe office. 


Z-Mail also lets you send all types 
of file format attachments, includ- 
ing spreadsheets, graphics, data, 
sound and video, as easily as text. 
And because Z-Mail is based on 
standard messaging protocols, 
you can exchange mail not only 
across the hall, but across the 
Internet and throughout the 
world. 
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bility you require. 
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о Datapro on CD-ROM 


Now you gain virtually instant 
access to Datapro's product and tech- 
nology services from your own PC, 
with Datapro on CD-ROM. 

Menu-driven software makes it 
simple to browse through the table of 
contents or search by keywords and 
subject to get fast answers to all your 
technology questions. And you can 
simultaneously view multiple reports 
and cut and paste between applica- 
tions to custom-tailor analyses. 
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puter to sort through all the publications 
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Isn't it time you turned to 
Datapro information services? 
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the rise of internetworks. 

Today, with its staff of over 400 spe- 
cialists and more than 100 expert ana- 
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who must evaluate, implement, 
or manage technology. 

Whether you want a quick overview 
or are looking to build a complete library 
of research materials, Datapro's compre- 
hensive information technology services 
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Charts, tables, and graphs make it a snap 
to compare product features, functions, 
and prices. And once your system is up 
and running, Datapro is there to help you 
manage and maintain it. 

That's why IT professionals use Data- 
pro to stay up to date. Sales and market- 
ing professionals count on us to help 
them track trends. And vendors turn to 
Datapro to size up the competition. 


Datapro's line of comprehensive 
information services can meet all 
your needs. 

With Datapro's complete line of infor- 
mation services, you're always in the 
know no matter what your concems. 
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until a complete report is available. 

O User Ralings. Get beyond the hype 
and find out which vendors can really 
deliver on their promises. 
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O Market Overviews. Discover the mar- 
ket's promising vendors and products. 

© Comparison Columns. The effortless 
way to make side-by-side appraisals. 

© Competitive Outlooks. Put products 
and underlying technology in perspective. 

© Product Reports. An in-depth look at 
specs, features and functions, pricing, 
interoperability, and other issues. 

© Management Reports. Practical 
advice from professionals that takes the 
mystery out of managing information 
technology. 


Business Services 

Datapro Online. Tap into three online 
databases from the office, at home, or 
even on the road. 

Reprints. A cost-efficient way to deliv- 
er your product message and verify prod- 
uct features and benefits. 

Feature Reports. Cull just what you 
need from Datapro's database of infor- 
mation services and put a sharp focus on 
strategic business decisions. 

Custom Publishing. Package the latest 
product information in a convenient, sin- 
gle source tailored to keep sales person- 
nel one step ahead of the competition. 
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to help you make the best use of your 
Datapro information service. 
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information you need about a specific 
product, vendor, or technology. 

Surveys. Determine the strengths and 
limitations of your products—and your 
competitors'—from actual users. 

On-Call Consulting. Fast answers to 
most inquiries within minutes—via 
phone, fax, or electronic mail. 


Educational Services 

On-Site Seminars. Custom-tailor a cur- 
riculum in any aspect of information tech- 
nology right where you do business. 

Computer-Based Training. Get a 
grounding in the fundamentals or master 
advanced topics right on your own PC. 

Teleconsulting. Let a conference call 
between students and instructors ad- 
dress implementation issues that come 
up in later stages of a project. 


International Services 

O Datapro International. Get up-to- 
the-minute industry analyses and in- 
depth evaluations into the hands of pro- 
fessionals whose responsibilities extend 
beyond the U.S. 


Market Research Services 

Northern Business Informalion. A Data- 
pro subsidiary, Northern Business Infor- 
mation is the world's foremost strategic 
telecom research company. 


Send for a free demo disk today. 
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PROTECT YOUR SOFTWARE 


NO BUTTON, 
NO ACCESS. 


Dallas Semiconductor is re-shaping the world of software 
protection and distribution control with a new family of 
microchips called Authorization Buttons". 


Put a Lid on It 


We put the lid on software piracy by packaging microchips 
in button-shaped, stainless steel cans. The chips contain 
missing but critical information to make the software run. 
Execution rights are determined by possession of the 
Authorization Button. And thanks to the high-volume, 
low-cost nature of canning, Buttons are the lowest cost way 
to protect software. 


Pick Your Button, Name Your Price 


We offer a variety of Authorization Buttons and features so 
you can select the level of protection and price point 
that are right for you. 


Current offerings include a laser-engraved serial number, 

a memory with an expiration date, and a multi-level, 

password-protected memory. 
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Encourage the Trial 


With the DS1427 Time Button, you can actu- 
ally encourage software trials (and still sleep 
at night). Trial or lease plans can be based on 
calendar time, elapsed time, or the number of 
times an application has been accessed. 
When the trial period that you specify is up, 
the software no longer functions. 
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Snap-In, Snap-Out 

Buttons interface to the PC's parallel port via the DS1410 
Button Holder. They simply snap in and out. So an 
inexpensive Button can be sent out for a new release, a 
security update, or a lease extension. Each Button Holder 
accepts two Buttons, so your customers don't have to 
piggy-back dongles to protect multiple packages. 


The future will be a dongleless world. New computers 
that accept Buttons directly, including palm and note- 
books, are being designed at OEM's today. Buttons are not 
parallel port-dependent. 


Software Protection with Complete 
Compatibility 

Dallas Semiconductor Buttons are compatible across all 
ISA, EISA, and MCA machines — on underpowered 
notebooks as well as the anti-compatible Brand X's. We 
achieve this total compatibility through microchips that 
are self-powered, unlike other protection devices that must 
draw power from the host machine. 


Made in the U.S.A. 


At Dallas Semiconductor, we design and manufacture our 
own microchips. And we're the only ones in the software 
protection business who do. Sixty intricate process steps 
and a 64-bit unique serial number lasered into each chip 
prevent duplication. 


To learn how to button down your software, give us a call. 


FAX: 214-450-3715 


Telephone: 214-450-0448 


Desktop Data Conferencing 
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revolution is quietly 
changing the desktop 
computing landscape. 
The resolution of DSP 
(digital signal processor) standards and 
the development of programming in- 
terfaces promise to dramatically change 
the nature of the PC peripheral board 
business. In a short time, companies 
marketing dedicated modem, sound, 
codec, and similar add-in cards will re- 
place those dedicated cards with sin- 
gle-card multifunction products. What 
is making this feasible are new (RAM- 
based) DSP chips and the multitasking 
software that enables a single board to 
take on multiple personalities: You sim- 
ply download the appropriate algo- 
rithms for communications, speech pro- 
cessing, sound editing, or even image/ 
video decompression (see the text box 
“The High Cost of Videoconferenc- 
ing?"), 

While business users have been slow 
to embrace desktop multimedia, this 
new breed of mixed-media modems is 
appealing because it holds the potential 
to save time and money as it changes 
for the better the way many of us do our 
work. The mixed-media modem can 
bring real-time, remote, interactive 
sharing of data to the desktop in a low- 
cost, easy-to-use platform that takes 
advantage not only of universal POTS (plain old telephone sys- 
tem) lines but of newer LAN and WAN (wide-area network) 
connectivity as well. 

Companies are embracing mixed-media audiographics, or data 
conferencing, as an enabling technology for a variety of next- 
generation applications. These include lower-cost, higher-per- 
formance customer technical-support centers, remote presentations 
and sales calls, distance learning, telecommuting, and a variety of 
other remote collaboration applications. Whether the business 
driver is a need to reduce office space, to comply with the Amer- 
icans with Disabilities Act, to meet local air pollution/traffic- 
control regulations, to enhance the effectiveness of remote col- 


application 


Data conferencing 
might be the first 
“killer” multimedia 


laboration, or to improve employee quality of 
life with work-at-home programs, desktop data 
conferencing is an increasingly viable option. 
Indeed, data conferencing might be the first 
“killer” commercial multimedia application. 


Teleconferencing 
Early teleconferencing products were essen- 
tially sophisticated telephones that provided a convenient way for 
one group of people in a room to converse with another group at 
the other end of the phone line. The current generation of these 
products relies on DSP technology to provide high-fidelity audio 
by balancing multiple microphones and providing signal pro- 
cessing that effectively eliminates room echoes and line delays. 
Videoconferencing— which adds video of the meeting rooms 
to the transmission—allows distant colleagues to meet without the 
expense, waste, and inconvenience of traveling. Because video- 
conferencing requires significant investments in equipment and 
often entails the use of dedicated facilities with special commu- 


nications lines, its applicability and appeal have been limited. 
continued 
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The High Cost of Videoconferencing 


d ising transportation costs and the 
time-wasteful aspects of travel 
have focused corporate attention on ex- 
pensive broadcast-quality videoconfer- 
encing systems. But video on the desk- 
top remains a problem. Although many 
solutions are available, the combina- 
tion of desktop video and telephony is 
sure to disappoint—unless users are 
willing to make hardware investments 
that represent an order-of-magnitude 
increase over traditional desktop pe- 
ripherals. Serious videoconferencing 
requires dedicated compression com- 
ponents and general-purpose DSP (dig- 
ital signal processors) to handle the au- 
dio and modem algorithms. 
Multimedia authoring systems that 
compress and decompress 24-bit-color, 
full-screen video at 30 frames per sec- 
ond require relatively wide, within-plat- 
form data transfer channels and are not 
adaptable to telecommunications ap- 
plications. Teleconferencing systems 
must squeeze information into low- 
bandwidth POTS (plain old telephone 
system) lines. The bit stream weighs 
in at 18 Kbps even when images are 
small 160- by 120-pixel snapshots with 
8-bit color (typically talking head 
shots), JPEG-compressed at a 35-to-1 
ratio, and updated only four times per 
second (thus losing lip sync). Sun Mi- 
crosystems published results stating 
that researchers "found no evidence 
that groups are more effective or effi- 
cient at solving problems or making 
decisions when they are connected 


VIDEO BANDWIDTH REQUIREMENTS 


Image resolution, pixel depth, compression, and the number of frames transmitted per second all affect bandwidth requirements. 
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through a video and audio link than 
when they use only an audio link." 

Hence, in a desktop environment 
with an analog phone line, users will 
give up 90 percent of their communi- 
cations bandwidth to information that 
adds, perhaps, 5 percent to the value 
of the communication. Most PC-based 
desktop videoconferencing vendors of- 
fer solutions that require costly, dedi- 
cated, high-bandwidth lines. This lim- 
its these products’ market appeal. 

Video has its strength in group-to- 
group conferencing, where dedicated 
systems are used. It may offer advan- 
tages in long (more than 60 minutes) 
person-to-person conferencing, since 
video provides more of the feel of a 
face-to-face meeting. But for individual 
business communications, data con- 
ferencing is probably the best solution. 
Bandwidth utilization is more sensible; 
the information is more useful, and sys- 
tems without video cost 50 percent to 
90 percent less than.those with video. 
Most important, data-conferencing so- 
lutions provide high-productivity com- 
munications on POTS lines. 

The present market attention on PC- 
based video for multimedia recording, 
playback, and desktop videoconferenc- 
ing is misleading. The Apple Quadra 
840AV and recent Windows-based ma- 
chines announced by Acer America and 
NCR (now AT&T Global Information 
Solutions/NCR) lend insight into why. 
Customers generally applaud the Mac- 
intosh’s sound capabilities but often de- 
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scribe the video as small, grainy, and 
too slow. Apple, in fact, has focused 
attention on the machines’ new Geo- 
Port telecommunications architecture, 
a software-based fax/voice/modem run- 
ning on the motherboard’s DSP3210 
coprocessor. 

Acer and NCR also recognize the 
limitations of video. They introduced 
computers with separate dedicated DSP 
subsystems for videoconferencing func- 
tions (which are based on AT&T’s AVP 
4000 chip set) and general-purpose 
DSPs for sound, audio, and telecom- 
munications. The Acer motherboard in- 
cludes two DSP3207s to support the 
bandwidth required for sound encoding 
and decoding, sampled synthesis, and 
echo cancellation, as well as modem, 
fax, voice coding, and telephone func- 
tions. AT&T’s VCOS operating system 
supports multiple DSPs via a utility that 
balances compute tasks and I/O lines 
across DSP resources. The NCR archi- 
tecture is similar, except that the gen- 
eral-purpose DSP for audio/modem and 
the dedicated ICs for video compression/ 
decompression are on separate add-in 
boards, not the motherboard. 

The Acer and NCR configurations 
are reflective not only of the compute 
horsepower needed for videoconfer- 
encing on the desktop but of the band- 
width requirements as well—both re- 
quire ISDN connections. The question 
that begs an answer is, Why not just 
use data conferencing—videoconfer- 
encing without the video? 
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While traditional videoconferencing sys- 
tems enable groups to see and hear each 
other, these systems are not optimized to 
share on-line information such as spread- 
sheets, word processing documents, pre- 
sentation files, databases, scanned or ac- 
quired images, and so on. Unfortunately, 
much of today's business information is 
on-line—generated and stored on PCs and 
other desktop workstations. Recognizing 
this disconnection, several vendors of 
dedicated videoconferencing equipment 
are incorporating the data elements into 
their desktop systems, even though most of 
these systems today suffer from video 
compression bottlenecks and requirements 
for relatively expensive, high-speed com- 
munications interfaces (see the text box 
“DSPs and the PC Mainstream"). While 
these limitations rule out truly interactive, 
broadcast-quality desktop videoconfer- 
encing on PCs using low-cost multimedia 
peripherals, what's practical today are data 
conferencing, collaborative computing, 
and individual-to-individual communica- 
tions over a standard phone line (see the 
table “Teleconferencing Options"). 


Document Conferencing 

Document conferencing is a new variant 
of screen sharing (previously called remote 
log-in). Instead of having full control of a 
local system, a remote user shares one or 
more designated windows with a local user. 
Most document-conferencing solutions use 
a whiteboard model. After establishing a 
desktop-to-desktop connection, the session 
presents a whiteboard window that both 
participants view and manipulate. 

The whiteboard software includes a 
complement of drawing, painting, and 
annotation tools for brainstorming and 
sketching, enabling you to emulate the in- 
teractive discussions that often take place 
in real meeting rooms. Bit maps of the 
whiteboard are JPEG-compressed prior to 
being sent over the wire, and you can save 
snapshots of the whiteboard for future ref- 
erence. However, if you want to make ex- 
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isting information from a spreadsheet or 
other file available, you must “cut” from 
the application and “paste” the bit map 
onto the common whiteboard. The white- 
board data is static—changes made in the 
collaborative window do not affect and 
are not affected by the “real” data. 

A variation on this theme involves past- 
ing objects—rather than bit maps—onto 
the whiteboard. Using Windows’ OLE fea- 
tures, an OLE-compliant application such 
as a spreadsheet can provide server ser- 
vices to the collaborative program acting as 
a client. Embedded objects can be edited in 
the server application, and the editing 
changes are reflected in the client (white- 
board) application, after an Update com- 
mand has been executed. 

The next step up in document-confer- 
encing capabilities is interactive file or 
application sharing. Here, you select a win- 
dow or file that a remote partner can ac- 
cess, and then both of you can review and 
modify the document through the shared 
session. The main advantage is that you 
can directly modify source data, not an in- 
termediate bit map. Most of the vendors 
marketing whiteboard products intend to 
add file sharing to their offerings. 

Various technical approaches can be 
used to enable application sharing. One ap- 
proach captures the Windows GDI (Graph- 
ical Device Interface) screen drawing com- 
mands and sends these commands over the 
phone line to the receiving system, where 
they are executed in parallel. Sending draw- 
ing commands and not bit-mapped images 
makes efficient use of the communications 
bandwidth while granting the remote and 
local users access to the same screen. 

With document conferencing, you can 
send text, images, graphics, spreadsheets, 
and drawings over standard telephone lines 
using common modems, but voice is not 
part of the transaction. Because the data is 
digital, document conferencing readily lends 
itself to any computer-compatible commu- 
nications channel, including LANs and 
WANs. Many of the document-conferenc- 
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ing solutions available today for POTS and 
LANS require the use of a separate phone 
line for simultaneous voice and data con- 
ferencing. This obviously doesn't work if 
access is limited to a single phone line or if 
you are working from a laptop on the road. 


Data Conferencing 
Data conferencing adds a key element to 
the document-conferencing equation: si- 
multaneous voice and data transmission on 
the same communications line. Data-con- 
ferencing solutions digitize voice and treat 
it as one more element in the data stream. 
Many data-conferencing products were de- 
veloped and marketed as subsets of desk- 
top-based videoconferencing solutions. 

While the host PC can readily handle 
document conferencing, voice coding for 
real-time interactive communications over 
a phone line requires the greater process- 
ing power DSPs provide. Fortunately, the 
new breed of mixed-media modems can 
accommodate voice coding as one more 
element in the data management library, 
although performance may be affected. 

Voice is typically digitized at a 12-bit 
resolution (72-decibel dynamic range) at 
8000 samples per second; this is sufficient 
to handle the approximately 3500-Hz band- 
width of most human speech. А simple 
"companding" system encodes each speech 
sample into an 8-bit value, producing a 64- 
Kbps data stream that exceeds the band- 
width of most modems and phone lines. 
This results in the need for speech com- 
pression, and numerous algorithms have 
been developed, reflecting a wide range of 
performance, voice quality, and cost trade- 
offs. For data-conferencing applications, 
the goal is to code an analog speech sig- 
nal into compressed digital format, transmit 
the data, and then decode to an analog 
waveform in real time. For personal con- 
ferencing using POTS, transmission band- 
width is the primary obstacle. 

Two types of voice coding technology 
exist today. The first type is waveform 
coders, which deal with signals on a sample- 
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DSPs and the PC Mainstream 


| SPs (digital signal processors) 

are not new, even to desktop 
computers. If you use a traditional mo- 
dem or sound board, then you are like- 
ly using dedicated DSPs. What is new, 
however, is the availability of low-cost, 
high-performance, multipurpose DSPs 
capable of running several different 
tasks concurrently. General-purpose 
DSPs with sophisticated operating sys- 
tems, algorithm libraries, and friendly 
programming interfaces are poised to 
enter the desktop mainstream. 

There are several reasons for this. 
First, DSP vendors are working | 
with PC and workstation devel- 
opers to provide tight integra- 
tion with host environments. 
Products encompass not only 
the DSP ICs but also sophisti- 
cated, preemptive multitasking 
DSP operating systems, clean 
interfaces to the host hardware 
and software, and multimedia 
libraries addressing a wide 
range of needs. One example is 
AT&T's VCOS operating sys- 
tem, which has an architecture 
based on a DSP kernel, an ap- 
plications server running on the 
host, and separate APIS for both. 
IBM's MWAVE structure is 


similar (see the figure “DSP Op- With new DSP operating systems, software development can be 
effectively applied to multiple DSP platforms. 


erating Systems"). 


by-sample basis. using only the output sig- 
nal in the coding process. Waveform coders 
such аз ADPCM (adaptive differential pulse 
code modulation) make no assumption 
about the source of the input signal. Com- 
putationally simple ADPCM techniques 
produce bit streams with unacceptable voice 
quality at data rates below 24 Kbps and 
with unintelligible speech at rates below 16 
Kbps. making them unsuitable for wide- 
spread POTS-based telecommunications. 
Source or parametric coders (or vocoders) 
encode speech signals in terms of parame- 
ters that drive a speech production model 
based on human vocal tract shape and ex- 
citation levels. Vocoders are computation- 
ally demanding but can operate at much 
lower bit rates than waveform coders (sec 
the table "Telecommunications and Speech 
Coders”). Some speech-coding algorithms 
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Standards are a second reason to pay 
attention to DSPs on the desktop. DSPs 
have had limited applicability because, 
until now, DSP architectures were pro- 
prietary. This meant that developers 
had to write high-level applications for 
each specific DSP hardware imple- 
mentation. Now, under the auspices of 
the IMA (Interactive Multimedia As- 
sociation) Digital Signal Processing 
Technical Working Group, a set of 
Windows-based standards is evolv- 
ing—standards that promise to make 
it feasible for software vendors to de- 
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Multimedia device driver 
DSP API 
DSP resource manager 


DSP operating-system API 
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combine various techniques. 

The most common vocoder technology 
in use today is CELP, or code excited lin- 
ear prediction, which uses “codebooks” to 
quantize the input signal. Basic sounds are 
stored in the codebook and are then mod- 
ified in amplitude and pitch to reproduce— 
in a fashion consistent with human vocal- 
cord anatomy and function—the input 
voice. The transmitter decomposes sounds 
into their codebook values and sends point- 
ers plus modifying parameters to enable 
the receiver to reconstruct the source voice. 

The CELP algorithm provides excellent 
speech quality and is well suited for tele- 
conferencing, although some listeners com- 
plain that the resulting voices sound some- 
what artificial. CELP is compute-intensive. 
howcver, straining even DSP resources. 
On a 16.7-MIPS DSP, 4800-bps CELP 


operating 
system 


velop applications that are independent 
of the underlying DSP hardware. A 
standardized API is the beginning of a 
new era of multimedia capabilities for 
Windows. At the center of the evolving 
standards architecture is the DSP re- 
source manager, which connects any 
compliant DSP hardware/software en- 
gine to standard multimedia device 
drivers used by high-level applications. 

Finally, DSPs are entering main- 
stream computing because the price/ 
performance of general-purpose DSPs 
has reached the point where multi- 
function single-board peripher- 
als cost less than the collection of 
individual fax, modem, sound, 
MIDI, or CD-ROM boards they 
replace. The appeal of a single 
multimedia peripheral, sharing 
the cost of hardware across mul- 
tiple applications, is so strong 
that a number of vendors (e.g., 
Apple, NCR, and Acer Ameri- 
ca) have designed the DSP right 
into the motherboard. This ap- 
proach makes the motherboard 
more expensive, but it lowers the 
overall system cost—Aand it also 
reduces demand on limited-chas- 
sis I/O connect space. Expect 
more vendors—and the market 
in general—to move in this di- 
rection. 


compression can consume approximately 
90 percent of the DSP processing resources. 
Variations on CELP take advantage of 
higher output bit streams (less compres- 
sion) or enhanced codebook search algo- 
rithms to reduce the computational load. 
One recent modification is CELP+, devel- 
oped by Bell Labs and used in AT&T's 
PC-based TeleMedia conferencing system. 
CELP+ produces high voice quality at 
6400-bps bit streams and consumes fewer 
DSP MIPS than earlier CELP approaches. 
The CELP+ algorithm and the V.32terbo 
modem algorithm can execute on a single 
DSP3210-based communications subsys- 
tem. Coded speech data is multiplexed with 
other digital data within the overall trans- 
mission envelope provided by the modem 
(19.2 Kbps). resulting in a POTS-compat- 
ible, desktop audiographics engine. 
continued 


MultiPro СТ\/ is the newest output solution in 

AlTech's line of VGA-to-TV encoders. Whether you use a PC or 
Macintosh, MultiPro CTV lets you record, edit and playback audio and 
video for your training materials or just plain entertainment. Other 
features include: * Built-in RF modulator for compatihility сү. 
with most TVs * Freeze feature that allows TV. ШИ" ят 
image to be frozen at any time for ! 
independent computer usage 

Overscan and underscan control 

On-screen vertical adjustment 
The MultiPro CTV is easy to use and 
easy to install—just plug and play. 


AlTech's audioSHOW combines the ability to 
display your computer's output on a TV or VCR with full-featured 16-bit 
stereo sound capabilities. You can record your VGA screen to videotape 
and add a music soundtrack consisting of CD music, MIDI synthesizer 
orchestrations, sampled sound effects and narration. Adding greater 
impact to your presentations, training videos and other computer 
activities. AudioSHOW also — | 


gives you: * Built-in SCSI зара >, =. 
CD-ROM interface Pa iL, ea 
Compatibility with | үк СЕР / dyes 
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SoundBlaster Pro, ProAudio epp Жау IL 
Spectrum, AdLib, Microsoft Windows 03-27. 


and Video for Windows * Stereo 16-bit ADC/DAC 
for high-fidelity sound reproduction. 
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AlTech's ProPC/TV Plus is an extemal 
pocket-size encoder. Its portability and easy installation make Па perfect 
companion for giving traveling computer presentations, educational 
training, computer slide shows or playing computer games on TV. 

The ProPC/TV Plus also includes: + ТУЛА concurrent 

display * VGA Hi-color and True color e 
mode support * An advanced 
hotkey and TSR software program 
that allows you to activate and 
control the output of your TV screen 
or compuler Screen. 


Maximize your РС game-playing excitement 

ур larger TV screen with gamePlayerTV. Now you 
can ET in front of your 207 TV playing your favorite computer game and 
for the first time, see and hear the power of 24-hit computer graphics. 
GamePlayerTV is also well-suited for business presentations, video 
recording and all home and business audio applications. With 
gamePlayerTV you get: * High-quality 
digital audio record and playback ж ae Saat | 
capabilities for all your Windows =“ fo. oe ДЫ 
Sound System, SoundBlaster © Ae 36 J 
and AdLib games and educational а? 77, 
and business software • An easy and ln. pf 
user-friendly on-line TV adjustment screen / 
ғ Sound editing software. 
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AlTech has the most complete line of VGA-to-TV encoders for the PC and Mac markets. Whether you are develop- 
ing or giving presentations or training programs, recording back to video, or just enjoying playing PC games on your 
TV screen, AITech has an encoder to fit your needs and budget. All of our encoders convert to NTSC or PAL signals, 
provide S-VHS and flicker-free output for enhanced TV viewing and video recording, and are Windows compatible. 

For information on AITech’ products, call your local dealer or call us at 1-800-882-8184 or 1-510-226-8960, or fax 


1-510-226-8996. From outside the U.S., call 1-510-226-9169 
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AlTech offers several 
full-motion video capture 
boards including 
VideoBlender, VideoSurge 
and WaveWatcherTV. 
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AlTech Intemational 
47971 Fremont Blvd., Fremont, CA 94538 
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VideoSurge and WaveWatcharTV are trade- 
their respective holders. Specifications are subject to change without notice. 
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Typical demands on modem bandwidth during audiographics teleconferencing sessions. A combination of high- 


Typical percentage of DSP MIPS 


speed modem services and speech compression can consume nearly all of a typical DSP's resources (16.7 MIPS). 


Performance Considerations 
Data conferencing applications can place 
strenuous demands on desktop computers. 
Analysis of the MIPS requirements for dif- 
ferent DSP tasks shows that the combination 
of high-speed modem services and concur- 
rent speech compression consumes nearly 
all of today's mixed-media modem DSP 
(16.7-MIPS) resources (see the figure "DSP 
Resource Allocation"). Attempting such a 
task without a DSP, even on the new Pen- 
tium and PowerPC processors, won't pro- 
vide satisfactory performance. 

Once the connection is made, all data 
must fit into the performance envelope of 
the modem; this is where modem speed 
really counts. V.32 is the practical bottom 
end for data conferencing, and the new 
V.34 modems with 28,800-bps 
capabilities promise to make 
personal teleconferencing even 


TELECOMMUNICATIONS AND SPEECH CODERS 


turn, accommodates less compressed, more 
realistic speech. 


VoiceSpan and VoiceView 
Ап alternative technique to incorporating 
voice in PC-based personal conferencing is 
now available through VoiceSpan tech- 
nology from the AT&T Bell Laboratories 
group. VoiceSpan increases the capacity 
of existing phone lines by splitting a single 
line into three virtual channels: one for 
voice or low-quality audio, one for data, 
and a third virtual channel for control in- 
formation. With VoiceSpan, users can talk 
over the phone while simultaneously send- 
ing data, faxes, still images, or data from 
file-sharing applications. 

Unlike other products, VoiceSpan is not 


based on speech coding or analog signal 
compression. In fact, voice is not convert- 
ed to bits-per-second data. Rather, Voice- 
Span channel coding is based on an 
extension to the digital data techniques 
employed in full-duplex, equalized, echo- 
canceled modems that provide simultane- 
ous communication of both digital and 
analog information. A DSP digitizes and 
maps the analog voice signal into a com- 
bined analog-and-data signal suitable for 
communication through a POTS line over 
modems using QAM (quadrature ampli- 
tude modulation) techniques. 

VoiceSpan also defines methods for au- 
tomatically or manually originating and 
answering calls, as well as for interoper- 
ating with standard phones, faxes, and 
modems. The first product to embed Voice- 
Span technology is the Paradyne DataPort 
200] modem. The 2001 provides 14.4- 
Kbps transmission when acting as a stan- 
dard modem, or 4800 bps for data while 
simultaneously transmitting voice. AT&T 
Paradyne bundles the product with FarSite 
whiteboard software from DataBeam, and 
the technology has been licensed by various 
companies in the phone, games, computer, 
fax, and copier businesses. 

Early this year, Radish Communications 
Systems announced a voice-modem tech- 
nology, called VoiceView, that enables the 
integration of voice, data, and fax over a 
POTS line within a single phone call. The 
mixed-media communications are not si- 
multaneous, however; you switch between 
them sequentially. 


Future 
For professionals working on PCs 
and workstations who need to 


easier and more interactive. De- BIT STREAM DSP REQUIREMENTS | collaborate with others at differ- 
pending on the compression ALGORITHM (KBPS) (MIPS) ent locations, the new DSP-based 
algorithm executed and the | parametriccoders | multimedia peripherals could be- 
throughput of the modem, voice | iPC10(FS1015) 24 9 to 11 come an important computing 
will consume 30 percent to 60 | CELP (Е51016) 48, 7.2 15 companion. Combining collabo- 
percent of the modem band- | CELP+ 6.4, 6.8 5.8 10 6.3 (AT&T) | rative data sharing with simulta- 
width. VCELP (cellular phones) 7.95 15 to 19 neous voice and operating over 

Data-conferencing applica- | LMCELP (low-memory CELP) 4.8, 7.4 18 to 15 standard phone lines, data-con- 
tions present multidimensional | LDCELP (low-delay CELP) 8 19.6 ferencing solutions will Ісі glob- 
challenges to hardware and | G.728 12.8, 14.4, 16 16.5 ally dispersed users with phone 
software designers. Design trade- | TrueSpeech 6.8, 7.2, 8, 11 7 (DSP group) access work as if they were in 


offs involve compression factor, 
speech quality, computational 


| 9.726 
complexity, and line delay. Com- | с722 
pression algorithms are bound- | сті 


ed on the high end by available 
MIPS and on the low end by the 


Modems 


Waveform coders 


> 
16, 24, 32, 40 5to8 
48, 56, 64 9 to 10.2 
48, 56, 64 0.6 


2.4 -5 


their offices and at their desks. B 


Andrew W. Davis is an independent 
marketing consultant in Southborough, 
Massachusetts, focusing on high-tech- 
nology business development and mar- 


output bit stream, which must V.22bis keting communications. His special in- 
not exceed transmission-line | У- 32005 14.4 9.6 to 9.9 (AT&T) | terests include data acquisition and 
bandwidth. More sophisticated V.32terbo 19.2 10 image processing for multimedia, sci- 

CCITT G3 fax 9.6 9.3 entific, and business applications. He 


modem algorithms like V.34 
consume more MIPS but sup- 
port more bandwidth, which, in 
зв 
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can be reached on AppleLink as Mac- 
SciTech or on the Internet or BIX at 
editors? bix.com. 
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NO MORE EXCUSES. 


NOW THERE'S A 16-BIT SOUND BLASTER FOR EVERY APPLICATION AND BUDGET... 
AND NO MORE EXCUSES FOR OWNING ANYTHING LESS. 


SOUND BLASTER 16 BASIC EDITION: MORE VALUE. 
А best buy at $199.95; our basic 16-bit board gives 
you everything you need for high-quality PC 
sound. It's the ideal tool for enhancing your multi- 


SCSI-2 devices. At an SRP of $279.95, you 
can't beat this card's dynamite software 
bundle and rich sound. 


SOUND BLASTER AWE32: MORE FIDELITY. 


Boos! CPU 


media presentations, interactive software, and efficiency byup Our most advanced 16-bit card for the 
sound-enhanced games. And you can upgrade fane Sipi discriminating audio enthusiast, Sound 
with our optional Wave Blaster“daughterboard ^ Preis; Blaster AWE32 combines our 
to sampled wave synthesis, or add our Advanced — "Pate. state-of-the-art digital 
Signal Processor DSP. audio technology with E-mu 
SOUND BLASTER 16 MULTICD: Systems’ Advanced WavEffects" 

MORE CD-ROM OPTIONS. synthesis for pro-audio sound. 
Sound Blaster 16 MultiCD is a multi-functional It features 32-note symphonic- 
audio solution that includes a CD-ROM interface quality MIDI playback, and 
for the most popular drives from Creative, Sony digital signal processing. 
and Mitsumi—no additional interface is needed! Plus it's 100% General MIDI — 
For $249.95; you get Creative's high-performance and Sound Blaster compatible. 
16-bit audio plus a variety of multimedia titles. All for just $399.95: 

SOUND BLASTER 16 SCSI-2: NO MORE EXCUSES, PC OWNERS. 

МОКЕ SCSI COMPATIBILITY. Now with Creative's great selection of advanced- 
Specifically developed for those with data-inten- technology 16-bit boards, there are no more 
sive devices, our SCSI-2 card features CD-quality excuses for not upgrading your PC with enhanced 
stereo sound plus compatibility with SCSI-1 and audio capabilities. 


* All prices listed are manufacturer's suggested retail 


E THE 16-BITSOUNDSTANDARD, CREATIVE 


CREATIVE LABS, INC. 


US. inquiries: Creative Labs 1-800-998-5227 or 1-406-128-6600. International inquiries: Creative Technology Ltd., Singapore. TEL 65-7730233 FAX 65-773-0353. Sound Biaster, Sound Blaster 16 MultiCD, Sound Blaster 
n 165С51-2. Sound Blaster AWE32, Wave Blaster, Advanced WavEffects, and the Sound Blaster and Creative logos are trademarks of Creative Technology Ltd. All other trademarks are the property of their respective 
Wren holders. © Copyright 1994 Creative Technology Ltd. АШ rights reserved. Note; Sound Blaster 16 Mul&CD works wilh болу САЗА ; Mitsumi CRMC-LUQUS, -FX001; and Creative Labs /Panasoni CDR-523 and -563. 
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If you're a desktop developer hungry for new 
opportunities, Powersoft is serving up something 
you're sure to like. А $249" desktop version of our 
award winning PowerBuilder,” the application develop- 
ment software that's helped thousands of companies 
make the transition to client/server computing. 

With PowerBuilder Desktop you get many of 
the same ingredients in our Enterprise edition in 


portions that make sense for the desktop-class 


databases already residing on your network. 

For starters, you can create your own client/server 
applications using a common object technology. 
A technology that lets your programs, as well as your 
programming know-how, be scaled to run against any 
database from .DBF to DB2? 

With PowerBuilder Desktop you also get to takc 
advantage of hundreds of built-in functions to access 


and manipulate data, perform calculations, and 


This is your career on 


new PowerBuilder Desktop. 


Any questions? 


communicate with other applications. 
Something you'll appreciate very quickly 


once you realize how much time it saves. 


Of course you’ll want more оп 


Introductory 


Price: $249* your plate than that. So tbere's also 


our “SOL Smart” DataWindow™ to build applications 
without coding SQL. A built-in data dictionary to 
increase productivity and ensure standards. And the full 


32-bit relational power of theWATCOM™ SQL database. 


If we still haven’t whet your appetite, consider 
our one-day comprehensive client/server training class 
for only $399 that includes your personal copy of 
new PowerBuilder Desktop. Just call Powersoft at 
1-800-946-3500 for dates and a location near you. Or if 
you want to get your career cooking even sooner, call 
your corporate reseller, stop by CompUSA, or call 


Powersoft at 1-800-642-1421 today. Powersott 


Building on the power of people. 


“Introductory price; suggested retail price: $695. Powersoft Corporation, 70 Blanchard Road, Burlington, МА 01803 
Powersoft Europe, Thames House, 1 Bell Street, Maidenhead, Berkshire, 516 1BU, United Kingdom 


All trademarks and registered trademarks are property of their respective owners. Prices listed do not include sales tax, shipping and handling. 30-day money back guarantee. 
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he year 1921 marks the first recorded 

use of mobile wireless in the form of 
two-way radio communications by the De- 
troit Police Department. A quarter of a 
century later, in 1946, the first mobile tele- 
phone rang through the air. Until recently, 
however, ubiquitous wireless connectivity 
seemed as fanciful as the communicators 
used on Star Trek. Not any more. 

Today, wide-area wireless communica- 
tions span the radio spectrum from the low 
kilohertz bands to the ultrahigh microwave 
frequencies (see the figure “Frequencies 
for Wireless Data Communications"). 
Even Orbit, a proposed telecommunica- 
tions device from Bell Northern, is sup- 
posed to affix (in the best Captain Picard 
style) to your clothing. The wired ties that 
bind you to your wide-area communica- 
tions, data transmission, and network-ac- 
cess services are rapidly being augmented 
by more flexible wireless solutions. 


Catch the Wave 

Since our last look at wireless mobile corn- 
munications (February 1993 BYTE), the 
wireless market has evolved dramatical- 
ly. CDPD (cellular digital packet data), 
which rides atop the existing analog cel- 
lular infrastructure to provide a digital data 
capability, has moved from the drawing 
board into the market with the backing of 
industry big guns such as AT&T, Bell At- 
lantic Mobile Systems, Nynex, GTE Mo- 
bilnet, PacTel, Southwestern Bell, McCaw 
Cellular, and Sprint. In response, RAM 
Mobile Data (Woodbridge, NJ), a data- 
packet-radio joint venture of BellSouth 
Mobile Systems and RAM Broadcasting, 
announced in early March flat monthly 
rates of $25 for up to 100 KB of messag- 
ing, $75 for up to 400 KB with additional 
messaging at 20 cents per KB—approxi- 
mately 10 cents per packet—and $135 for 
unlimited messaging. The effects of such 
competition will be to bring wireless more 


quickly within the reach of more users. 

In addition to wireless service providers, 
a slew of value-added companies are riding 
the wireless wave to double-digit growth. 
RadioMail, which provides links between 
user-wired E-mail services and the Ага or 
RAM Mobile Data networks, and Wire- 
less Telecom, a wireless hardware and 
gateway distributor, have experienced 
rapid expansion. In fact, RadioMail an- 
nouncements of additional services and 
alliances are almost a weekly phenome- 
na; its latest announcement introduced a 
wireless fax service complete with cus- 
tomized cover sheets at 99 cents per do- 
mestic page. 

Further fueling the wireless marketplace 
is an increasingly broad range of wireless- 
enabled hardware and software products. 
On the hardware side, Dell Computer's 
new line of Latitude notebooks ship with a 
comprehensive communications package 
called CommWorks from Traveling Soft- 
ware, as well as a free subscription to Ra- 
dioMail. Also, IBM's recent ThinkPads 
offer wireless connectivity, and AST's 
newly released PalmPad lists similar ca- 
pabilities as an option. 

On the software side, nearly every ma- 
jor LAN E-mail package and numerous 
stand-alone communications packages 
have added or are scrambling to add wire- 
less support. Lotus cc:Mail, Microsoft 
Mail, WordPerfect Office, Da Vinci eMail, 
CE Software's QuickMail, and Connect 
Software's E-Mail Connection 2.0 all work 
with wireless services. E-mail is quickly 
moving beyond the LAN. 


At the Speed of Light 

Wireless technology breaks down into one- 
way and two-way communications. One- 
way communications, best typified by 
paging services, allows broadcasts of in- 
formation to single or multiple receivers. 
Perfect for dispatching messages, news 


Wireless Gets Real Universal Wireless LANs Agents Away 

The wireless revolution is com- A new media-access-control Telescript-aware networks let 
ing to a computer near you protocol promises to tie wire- you use intelligent software 
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updates, pricing information, and routing 
assignments, one-way communication is 
a cost-effective method for delivering in- 
formation to those who are able to easily 
respond through terrestrial means. For ex- 
ample, a number of financial institutions 
are using EMBARC's (Boynton, FL) one- 
way messaging service to post up-to-the- 
minute mortgage rates to all their branches 
and field-loan officers. The most interest- 
ing developments in one-way messaging 
come from products like Motorola's News- 
Stream PCMCIA cards coupled with pro- 
viders like EMBARC to deliver informa- 
tion from various news services anytime, 
anyplace. 

While one-way broadcasts play an im- 
portant role—their lower price and one- 
to-many broadcast abilities make them 
extremely useful for information deliv- 
ery—two-way communications will shape 
your untethered working future by allow- 
ing connection to LANs, wireless pay 
phones, real-time conferencing, and more. 
The three most important two-way tech- 
nologies are analog cellular, RF packet ra- 
dio, and CDPD. 


Signals and Packets 

One of the simplest forms of wireless com- 
munication is analog cellular. Designed 
originally for voice communications, ana- 
log cellular operates much like a land-line- 
based telephone—indeed a cellular call 
travels for most of its distance via land 
lines. Transmitting data over analog cel- 
lular requires a modem that links to your 
cellular service or phone. 

Cellular gets its name from the hexag- 
onal cells (which are roughly 8 miles in 
diameter but smaller in densely populated 
areas with heavy traffic) served by a single 
base station (i.e., a setup common to most 
wireless services). Moving between cells 
requires that your signal be handed off be- 
tween adjacent cells. This is no problem for 
voice signals filled with gaps and pauses; 
however, add in data, and without special 
protocols or equipment, every handoff is a 
potential fouled transmission. Indeed, the 
problems with data transmission over ana- 
log cellular are manifold and are so inher- 
ently related to the nature of analog that 
in the long run, packet-based communi- 
cations will be the way to go. 

Packet-based communications repre- 
sents the next step up the ladder of com- 
plexity. The basis for services such as 
RAM Mobile Data and Ardis and for tech- 
nologies such as CDPD, packet-based 
communications is far better suited for 
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Cellular 


824-849 MHz | | 
869-894 MHz | 


Frequen 


The FCC has divided the available spectrum to support a variety of radlo-based services. It В responsible for defining the limits of each class cf service. 


data transmission than analog. Even voice 
is moving to packets. In the future, voice 
cellular will take the packet route using 
CDMA (code division multiple access) 
and TDMA (time division multiple ac- 
cess). Both of these technologies increase 
the cellular capacity: TDMA by a factor of 
three and СОМА by 10 times over existing 
analog cellular systems. In part, this in- 
crease is due to their packet nature. 

The advantages that packet transmis- 
sion has over conventional circuit switch- 
ing include the following: 


* Robustness: Carrier loss between 
packets is typically not a problem. 

• Security: Encryption on small packets 
is easily handled. 

* Per-packet billing: Short messages, 
which encompass the majority of 
E-mail traffic, can be sent inexpen- 
sively, charging only for transmission 
air time. 


The logic behind packet use is irre- 
futable. Radio is synonymous with inter- 
ference, drop-outs, and static. This, in turn, 
dictates that wireless data transmission 
(where every bit counts) include robust er- 
ror correction, either via cellular proto- 
cols—such as Microcom's MNP10, AT&T 
Paradyne’s ETC (enhanced throughput cel- 
lular), and USRobotics’ HST Cellular— 
or through the actual transmission mecha- 
nism (1.е., CDPD's TCP/IP or the Mobitex 
packet-based transmission architecture that 
RAM Mobile Data uses). 

Analog radio transmission, particular- 
ly voice transmissions, maintain one ad- 
vantage over pure digital wireless. Ana- 
log radios degrade more gracefully than 
digital radios as determined by a concept 
known as fade margins. Fade margin 
refers to the tolerated level of signal de- 
cay before communications cease. With 
digital, the distance between a completely 
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valid signal and one that’s totally useless is 
small and abrupt. 


Using RF Packet Radio 

Unlike analog cellular, packet communi- 
cations is not connection-oriented; with 
RAM Mobile Data, for example, your ra- 
dio modem is connected as long as it's 
turned on. 

The message path from RAM Mobile 
Data to CompuServe is typical of packet 
wireless operation. Once powered on, the 
wireless modem identifies itself to the lo- 
cal base station, each of which provides 
up to 16 separate radio channels. If you 
need additional capacity, more than one 
base station can serve service areas known 
as MSAs (Metropolitan Statistical Areas). 
According to RAM Mobile Data, each 
channel can handle between 1500 and 
5000 packets per hour. 

To communicate, existing RAM Mo- 
bile Data-compatible modems, such as the 
Mobidem (Ericcson GE Mobile Commu- 
nications), broadcast at 896 to 902 MHz 
and receive at 935 to 941 MHz. The mo- 
dem establishes a link with your comput- 
er, and as the message text arrives from 
your system, the modem breaks it into 
packets with a maximum size of 512 bytes. 
Each packet is preceded by a header that 
can be up to 33 bytes long. The header 
contains a 3-byte sender code, a 3-byte ad- 
dressee code, a 1-byte flag, a 1-byte pack- 
et-type marker, a 22-byte space for other 
addressees, and finally, a 3-byte network 
time stamp. 

To ensure against multipath interfer- 
ence, the modem applies a Gaussian Min- 
imum Shift Keying, or GMSK, modula- 
tion to the signal. In addition, it levels 
16-bit CCITT standard CRC (cyclic 
redundancy check) error detection and 
correction on top of the Hamming error- 
correction coding applied to each byte. 
Before transmission, the modem inter- 
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leaves the data blocks. According to 
RAM Mobile Data, the interleaving 
means that a fade-induced error burst of 
20-bit duration results in no more than 
20 correctable single-bit errors in the 20 
Hamming-encoded data words; therefore, 
no retransmission is required. 

As it assembles the packet, the modem 
checks signal strength, verifies the con- 
nection to the base station, and transmits at 
8 Kbps. At the base station, the received 
packet is verified, and a receipt verification 
is transmitted back to the Mobidem. From 
the base station, the header information is 
analyzed, and the data is relayed to a local 
switch—usually over a wired network or 
system. From there, it passes to a long- 
distance carrier switch that confers with a 
national control center. Here, RadioMail's 
system tallies billing charges and routes 
the complete final message through its In- 
ternet gateway to CompuServe's Internet 
gateway for delivery. At present, RAM 
Mobile Data transmissions are limited 
to text-only messages delivered by means 
of the RAM Mobile Data-compatible 
modems and services. 


CDPD Hops 

Compared to the packet-radio networks, 
the nascent implementations of CDPD are 
more flexible, allowing a CDPD-compliant 
modem to serve both packet-based data 
and analog voice communications. CDPD 
is a clever hybrid of packet-based trans- 
mission and channel hopping that takes 
advantage of the natural pauses within 
voice transmissions. Like the RAM Mobile 
Data and Ardis schemata, CDPD breaks 
data into packets. (It uses GMSK modu- 
lation and Reed-Solomon forward error- 
correction code.) Also, as with packet net- 
works, CDPD sends data on one set of 
frequencies and receives it on another. 
What differs is that CDPD was designed to 
work on top of the same bandwidth as 
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STATISTICA/w™ (for Windows) Complete Statistical Sys- 
tem with thousands of on-screen customizable, presentation-quality - 
graphs fully integrated with all procedures m Complete Windows 3.1 |=: 
support, DDE, OLE, TT-fonts, multiple toolbars, right mouse button =z: 
support æ Unlimited numbers of data-, resulis-, and graph-windows | Е uu ms mE. 
Inter-window integration: data, results, and graphs can be treated 10 Г Тыл» i = E —— Пре рша ТР er 
as objects and converted into one another in a number of ways m — ^^: 4! т) қ 6 М 
The largest selection of statistics and graphs in a single system; 
comprehensive implementations of: Exploratory techniques; multi- 
way tables with banners (presentation-quality reports); nonpara- : 
metrics; distribution fitting, multiple regression; general nonlinear "%4 
estimation; stepwise logi/probit; general ANCOVA/MANCOVA; step- — ( 
wise discriminant analysis; log-linear analysis; factor analysis; clus- 0-2 
ter analysis; multidimensional scaling; canonical correlation; item = 
analysis/reliability; survival analysis; time series modeling; forecast- 
ing; lags analysis; quality control; process analysis; experimental de- 
sign (with Taguchi); and much more m Manuals with comprehen- 
sive introductions to each procedure and examples m Hypertext- 
based Stats Advisor expert system ш Extensive data management fa- 
cilities (spreadsheet with long formulas, block operations, ad- 
vanced Clipboard support, DDE hot links, relational merge, data 
verification, powerful programming language) m Batch command 
language and macros also supported, “turn-key system" options 
All output displayed in Scrollsheets™ (dynamic, customizable, pres- 
entation-quality tables with toolbars, pop-up windows, and instant 
2D, 3D and multiple graphs) ш Extremely large analysis designs 
(e.g., correlation matrices up to 32,000x32,000, unlimited ANOVA 
designs) m Megafile Manager with up to 32,000 variables (8 Mb) 
per record m Unlimited size of files; extended (“quadruple”) preci- 2% 
sion; unmatched speed m Exchanges data and graphs with other ap- 22% 
plications via DDE or an extensive selection of file import/export fa- |== . 
cilities ш Hundreds of types of graphs, including categorized multi- |— Es 
ple 2D and 3D graphs, matrix plots, icons, and unique multivariate -$ 
(e.g., 4D) graphs ш Facilities to custom design new graphs andadd ^ E 
them permanently to menu m On-screen graph customization with |, Ж 
advanced drawing tools, interactive stretching and resizing of com- "4i 
plex objects, interactive embedding of graphs and artwork, special 
effects, icons, maps, multi-graphics management, page layout con- 
trol for slides and printouts; unmatched speed of graph redraw m 
Interactive rotation, perspective and cross-sections of all 3D and 4D — . = ааа а 
graphs m Extensive selection of tools for graphical exploration of 12555 т: 
data: fitting, smoothing, overlaying, spectral planes, projections, lay- | ш 
ered compressions, marked subsets а Price $995. dus 


Quick STATISTICA/w" (for Windows) A comprehen- |. В 
sive selection of basic statistics and the full graphics capabilities of 
STATISTICA/w m Price $495. 


STATISTICA/pos'" (Юг DOS) A STATISTICA/w-compat- =- 
ible data analysis system m Price $795. € 


Quick STATISTICA/bos" (for DOS) А subset of STA- 7. 
TISTICA/Dos statistics and graphics m Price $295. Tel 


Domestic sh/h $10 per product; 14-day money back guarantee. 
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STATISTICA/Mac™ (for Macintosh) A STATISTICA/W-compatible, 


ЕТТІ тм comprehensive data analysis and graphics system designed for the Macintosh | 
\ SL at Soft Large selection of statistical methods fully integrated with presentation-quality 
graphics (incl. EDA, mulüplots, a wide selection of interactively rotatable 3D 
2325 E. 13th St. • Tulsa, ОК 74104 • (918) 583-4149. graphs; MacDraw-style tools) в Unlimited size of files m Full support for System 


7, incl. “Publish and Subscribe" & Price $695. 


Quick STATISTICA/Mac™ (for Macintosh) A subset of STATIS- 


ин, хам Қам ж Еше 4 Нет, A o TICA/Mac: a comprehensive selection of basic statistics and the full graphics ca- 
ax: at5o ongdon қ 
fax: 0452/482855; StatSoft Pacific (Melbourne, Australia), ph: (03) 663 pabilities of STATISTICA/Mac т Price $395. E 
6580, fax: (03) 663 6117: StatSoft Canada-CCO (Ontario). p 805:049-0737, fax: 905-849-0918. Available From: CORPORATE SOFTWARE and other Authorized Representatives. Worldwide: Hol- 
land: МАВ Julsing, 071-230410; France: Version US (1) 40590913; Sweden: AkademiData 018-240035; Hurigary: Oagent Kit 186-5782; Belgium: TEXMA 10 61 16 28; South Africa: Osiris 12 663-4500; 
Japan (Macintosh); Three's Company, Inc., 03-3770-7600; Japan (DOS and Windows): Design Technologies, Inc., 03-3667-1110. 
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PCSes Are Coming 


oday, a new form of wireless ser- 

vice is generating а lot of ex- 
citement. While CDPD (cellular digi- 
tal packet data), packet radio, and 
eventually digital cellular will play the 
dominant roles in long-distance wire- 
less communications, a new set of ser- 
vices called PCS (personal communi- 
cation services) could change the face 
of short-distance wireless. 

PCS denotes a group of wireless 
services ranging from pay phones to 
sophisticated PCNs (personal com- 
munication networks). PCS is not in- 
tended as a replacement for existing 
fixed-wire or cellular-based systems: 
rather, it will coexist by providing lo- 
calized services such as inter-office 
and campus-wide voice, fax, and data. 
For the most part, PCS will be facili- 
tated by PCNs operated by licensed 
providers, but some bandwidth will be 
reserved for unlicensed usage such as 
ad hoc LANs. 

PCS is designed for localized im- 
plementations: The cells are smaller 
than conventional cellular, and the 
transmitters are less powerful. The ad- 
vantage PCS brings to the airwaves 
over existing packet- and cellular-based 
systems is wider bandwidth. 


Making Room 

Regardless of the type of the trans- 
mission and service—whether cellu- 
lar, microwave, AM, FM, HAM, or 
shortwave—all wireless technologies 
use wavelengths of different frequen- 
cies that occupy the electromagnetic 
spectrum. Most radio bands for digital 
information exchange (including 
voice) lie between cellular's 800 to 
900 MHz and the unlicensed 2.4- GHz 
bandwidth slated for wireless LANs. 
Above that, you will find products 
such as Motorola's 18-GHz Altair Plus 
II LAN. 

In the U.S., frequency allocation 
and licensing is the province of the 
FCC. In the case of unlicensed fre- 
quencies, the FCC simply allocates 
the band and sets the guidelines for 
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proper usage. With licensed bands, the 
FCC actually decides who will be able 
to transmit in the band. 

While unlicensed frequencies , 
are used for wireless LAN and 
cordless telephone equipment, . 
the frequencies for cellular 
and RF packet radio are li- 
censed by the FCC. While 
this adds to the cost of 
wireless via licensing fees 
and limits the number of 
users and providers, it / 
defuses a potential ra- Д 
dio babel of rampant, “ 
uncontrolled broadcasts. In 
the cellular bandwidths, for example, 
the FCC allows one land-line-based 
provider and one alternative provider 
per metropolitan area. 

The FCC has allocated 160 MHz of 
bandwidth for PCS, 40 MHz is allo- 
cated for unlicensed users, and 120 
MHz for licensed providers between 
1.85 GHz and 2.2 GHz. The FCC auc- 
tion of the commercial bandwidths of 
the spectrum is slated for this month, 
with announcements of projected PCS 
services likely by this summer. 

One of the hurdles that PCS faces is 
that there are already occupants with- 
in its licensed bandwidth. FCC rules 
require that PCS licensees pay for the 
relocation of current tenants. This is 
certain to add to the time it will take 
PCS to come of age. Thus, the win- 
ners in the looming auction of PCS 
frequencies may not be home free once 
the auction is over. 

Once frequencies are cleared and 
established, the methods through which 
voice and data are transmitted and re- 
ceived need to be determined and stan- 
dardized. Except in rare cases, these 
methods are frequency-independent; 
what governs their use is the type of 
information being transmitted, the 
range of the transmission, the sensi- 
tivity of the transmission to error, and 
of course, the broad morass of politics 
and industry infighting. [n other words, 
don't look for PCS anytime soon. 


analog voice transmissions. This feat of 

packetized contortion is achieved by 
CDPD's channel-hopping protocol. 

А CDPD device works by "listening" 

for the idle time within voice calls. 

When the device detects a suffi- 

cient idle interval, it sends a packet 

using the full 30-KHz bandwidth 

of the channel. If the channel is 

full. a CDPD device "hops" to another 


/ channel and repeats the listening/send- 


ing/hopping cycle. Corporate connectivity 
is greatly facilitated through CDPD's built- 
in support of TCP/IP, allowing intercon- 
nection of LANs, WANs, the Internet. and 
other information services. 

CDPD-compliant devices, just begin- 
ning to roll off the assembly lines, allow 
users access to both traditional voice cel- 
lular, as well as packet-switched CDPD 
transmission. This is a needed step, es- 
pecially for personal communication de- 
vices that need to incorporate existing 
wireless phones to make а move toward 
ubiquity. 

The only problem with CDPD is that it 
has limited coverage. At the time of this 
writing, all that exists are test networks 
in Las Vegas and California, Although 
promised for early 1994, current estimates 
see most providers (including McCaw, 
GTE, and Bell Atlantic) rolling back start- 
up dates to the second or third quarter of 
this year. 


Packets to PDAs 
An added boost to wireless transmission is 
the newly formed wireless modem stan- 
dards committee of the Portable Computer 
and Communications Association. By the 
end of the year, it will approve a standard 
interface for wireless modems based on 
the same Hayes AT modem command set 
that wired modems currently use. This will 
greatly ease the problems of software de- 
velopers and make it easy to interoperate 
wired and wireless modems. 

The interface standard will merge nice- 
ly with the current move away from l- 
pound wireless modems, exemplified by 
the Ericcson GE Mobidem and Motoro- 
la's InfoTac. to newer PCMCIA form-fac- 
tor wireless modems. Today, the range of 
wireless PCMCIA devices available is re- 
stricted to paging cards and two-way wire- 
less LÀN cards. You can buy a Hewlett- 
Packard IOO0LX with a Mobidem wireless 
modem, but imagine how much more at- 
tractive the bundle would be if the modem 
were a low-power PCMCIA card. 

The introduction of wide-area wireless 


Lowest Prices on the SX and Mew DX2-50! 
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from your desk. plated contacts, allowing it memory effect! button trackball 


Білігі, Елсізін Неа 


А к Е mw г u 


ЧАТ FRA ЕК НЕ ТРИ "mmm "T 


E зачы а 


1 WinBook 


н 
Е si 


Upgradable processor! 


Color Dual-Scan 


Monochrome 


4MB RAM/200MB HDD | 4MB RAM/200MB HDD 
e Fax modem included! 


e SL Enhanced Intel 


486SX 25MHz • DOS and Windows 
Call for the lowest DX2-50 prices! 
Canvenient payment Service, werranty, support 
options » 72-hour service turnaround. 
Use your MasterCard, » 30-day unconditional money- 
VISA, Discover - back guarantee. 
Micro Center cha o © 24-hour burn-in protection. 
мар check ог Р.О. М в Сезе ией 
= - айна. on parts and labor. 
* Toll-free technical support for 
the life of the computer. 


з your 
will be glad 10 give you your money 
back. а subsidiary of Micro Electronics, Inc. 
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Circle 180 on Inquiry Card. 


СТИ Wireless Gets Real 


Unlike earlier assays in PDAs, the Motorola Envoy is 
bulit from the ground up to support ubiquitous wireless 
connectivity. 


PCMCIA devices will drive the young 
PDA market. Anywhere, anytime com- 
munications is the ultimate killer appli- 
cation for PDAs, a lesson that many com- 
panies have taken to heart seeing the 
disappointing sales of the Apple Newton. 
One of those paying attention has been 
Motorola, which introduced its Envoy 


communicator in March. Built around Gen- 
eral Magic's Magic Cap operating system 
and Telescript communications language, 
the $1500, 1.6-pound Envoy boasts a wide 
range of software and hardware telecom- 
munications capabilities, both wireless and 
wired. It includes subscriptions to America 
Online, AT&T PersonaLink, and Radio- 
Mail. With Telescript support in AT&T’s 
PersonaLink, you can use the Envoy to 
send intclligent agents to other uscrs or 
service providers (see "Agents Away” оп 
page 113). 

Of main interest to wireless communi- 
cations is the Envoy’s integrated 4800-bps 
MDC wireless packet modem that taps 
into the Ardis network. Combined with a 
range of applications powered by a 32-bit 
processor. the Envoy ts an advanced look 
at what the wireless future storming its 
way into the business world holds. Mo- 
torola plans to introduce additional wire- 
less PDAs using Newton Intelligence and 
Microsoft's WinPad operating systems, 
both of which it licensed. 

While Apple’s Newton MessagePad and 


Sharp’s Expert Pad lack built-in two-way 
wireless ability, third parties are stepping 
in to fill the gap. ETE offers the ETE Com- 
municator for Sharp’s Expert Pad. Pric- 
ing starts at $500 for a version sporting a 
cellular phone with a wired 14.4-Kbps 
data/fax modem. An optional wireless mo- 
dem ties the Expert Pad into the RAM Mo- 
bile Data network. 

Even though the wireless world still has 
much work ahead of it in laying the final 
touches on a nationwide infrastructure that 
reaches even rural areas, the moving curves 
of falling prices, increased wireless com- 
petition, new pocket-size devices, and the 
competitive business advantage that wire- 
less brings points to one conclusion: The 
end of the decade will mark a commu- 
nications landscape where wireless is 
mainstream. № 


David A. Harvey and Richard Santalesa are the 
publishers of PDA and Wireless World, an in- 
dustry newsletter. They can be reached on the In- 
ternet or BIX at daharvey@bix.com or edi- 
tors@ bix.com, respectively, or on MCI Mail at 
405-6117. 


FRACTAL [МАСЕ COMPRESSION REDUCES 
WHALE-SIZED IMAGES To GUPPY-SIZED FILES. 
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Imagine storing up to 100 high-quality full screen 
images on a single floppy disk with enough room 
left over for the program to display them. 


Fractal compression files average between 10KB and 
32KB and display at barracuda speeds. These incred- 
ibly small files provide unmatched space savings in 
whatever storage media you may use. Using fractal 
compression, Microsoft Encarta was reduced from 
four CD-ROM disks to one. 


Whether it’s stills or full motion video, 
DOS or Windows, Iterated Systems’ 
OBJ and .DLL family of toolkits will 
help you conserve your resources. 


Iterated Systems, Inc. 


For ADDITIONAL INFORMATION: 


TEL: 800 437-2285 FAX: 404 840-0806 


5550A РЕАСНТВЕЕ PARKWAY Norcross, GEORGIA 30092 


Circle 159 on Inquiry Card (RESELLERS: 160). 
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PC Buyers jump for joy! You're 
entering the exciting and competitive game of 
computer buying! We know you want to finish 
first with high-performance PCs and prize- 
winning service at the most affordable prices in 
the industry. It’s no contest — with Gateway 
2000" you'll always be the winner! 


And here are the stars of our show, 
Gateway’s Pentium" -based systems! You'll 
get a shining performance with our new 
incredible 90MHz P5 system!. And the 
stupendous performance of new lightening-fast 
hard drive systems! Screaming graphics 
controllers on the top two P5 models! Along 
with the most powerful Intel® processors 
available today! And (drumroll please) — 
all at 486 prices! 


Intel’s new 90MHz processor gives our top- 
of-the-line, power-packed Pentium-based 
system the edge — it’s one of the fastest PCs 
available today. And now in all Gateway 2000 
PS and 486 PCI systems, a new РСІЛрЕ 
controller allows the hard drive to transfer data 
up to twice as fast as non-PCI-based systems. 
The PCI/IDE controller enhances our Intel 
Pentium processor and PCI local bus for faster- 
than-ever data access! 


Take full advantage of the performance-boosting PCI bus The Bonus Round 
with high-end graphics controllers with 2MB VRAM on our Win big with a 486 PCI system that blows the competition 
top two P5 systems, for virtually unbeatable graphics! All away! You'll get the pinnacle of 486 performance with 
other Gateway Pentium and 486 PCI-based systems come Gateway's new 100MHz DX4 machine priced at $2,495. 
with a standard graphics with IMB or 2MB graphics memory The Gateway P4D-100 includes 8MB RAM, a 540MB hard 
giving you up to 64.000 colors at 1024 x 768 resolutions. drive, double-speed CD-ROM, 15-inch color CrystalScan” 
Been spinning your wheels on how to get tomorrow's monitor, 128KB cache, IMB PCI local bus graphics and your 
technology today and still pay 486 prices? With prices choice of application software. And you can upgrade all of 
between $2,495 and $3,995, the puzzle is solved when you our 486 systems to Pentium technology in the future. It's 


buy a Pentium-based system from Gateway 2000! another sure winner from Gateway 2000! 
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Fun and games аге only part of what you get with 
the Gateway DX2-66 Family PC,” our best-selling 
Family PC model priced at only $1,995! All Family 
PC configurations include full multimedia capabilities 
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and software choices for the whole family, 
bringing productivity, education and 
entertainment into your home. 
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Looking for the perfect portable 
PC? You'll get a celebrity performance when 
you choose Gateway 2000” for the most 
value-packed portable PCs in the industry! 


GATE 


COLORBOOK™ 


Gateway has all the right answers for 
incredible values with the ColorBook! 
Performance-enhancing features ... fast 486 
processors and an incredibly big 10.3-inch 
screen on two ColorBooks models! ... make 
the ColorBook an undisputed champion. 


Introducing the ColorBook DX4-75 with 
a faster-than-ever processor! The substantial 
power boost of the 75MHz processor has 
made this model the fastest 486 portable 
available today. And that’s not all. For your 
extreme viewing pleasure, an extra-huge 10.3- 
inch dual-scan VGA color screen is standard 
on the DX2-50 and DX4-75 models. You 
won't find anyone else with a 10.3-inch screen 
at a better price. 


All ColorBook models — 4SX-33, DX2-40, 
DX2-50 and DX4-75 — have a host of great 
features. At less than 5.7 pounds and 
measuring an ultra-thin 1.77 inches, the 
ColorBook supports simultaneous video; has an 
easy-to-use, built-in trackball; two PCM CIA Type II slots; 
great battery life; and a suspend/resume feature so you can 
stop work anytime and resume later without losing data or 
restarting the system. 


4» A N D B O O K® < 


The revolutionary Gateway HandBook 486 is perfect for 
all your worldly travels. This powerful little performer will 
forever change the way you use a PC. And you won't have to 
think twice about taking it with you — no matter where you 


The 


go. It's a no-brainer. The HandBook is so small (about the 


size of a day planner) and so lightweight (its less than three 
pounds) that you'll never want to be without it! 


Unless you mind all the extra attention, as described by a 
leading columnist: “] almost got mobbed the other day on the 
train. I was doing what I usually do on the commute: writing 
on a notebook computer. The only difference was that I was 
using a Gateway 2000 HandBook 486 ... | can't wait until 
everyone has one. Then they'll leave mine alone." 
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The HandBook is a real PC with a 
powerful 486 processor; an IDE hard 
drive up to 130MB; standard 4MB or 
8MB RAM upgradable to 20MB; а 7.9-inch bright, backlit 
VGA display screen; 78-key keyboard; EZ Point" integrated 
pointer; excellent battery life; and suspend/resume feature. 


Looking for a square deal on the best portables around? 
The odds are stacked in your favor with Gateway's 
ColorBook and HandBook portable PCs. 


“You've got a friend in the business. 7% 


800-846-2055 


Gateway 2000™ is the name of the game when it 
comes to the best service and support. The Gateway family is 


made up of hard-working Midwesterners who are dedicated to 
satisfying our customers. And although we're a Fortune 500 
company, we haven't forgotten our simple philosophy of 
providing an honest value, a superior product and the best 
service possible. [n return, Gateway's loyal customers are 
always there to cheer us on. But you don't have to just take our 
word for it. The surveys prove it! 


Hands Down Winner in Service and Reliabili 
А big thank you to readers of PC Magazine who responde 

to a Service and Reliability survey with impressive results: 

“In our latest survey, only Gateway 2000 gets our highest rati 

in both the desktop and laptop categories." The survey covert 

reliability, satisfaction with repair experience, satisfaction 

with technical support, and the likelihood 

of buying new PCs from the same 

vendor again. 


All the talented people appearing in this ad are Gateway 2000 employees. 


PORTABLES 


HANDBOOK? 486 PORTABLE OPTIONS 


B Weight: 2.94 Lbs. 


B Dimensions: 9.75" x 59"x 1.6" HANDBOOK 

я м Intel® 486 or DX2 48X-25 

"rr P With 25MHz 486SX CPU, 

4MB RAM and 80MB 

(expands to 20MB) Hard Driv 

№ 80 to 130MB IDE Hard Drive -= 

B 7.9" Backlit VGA Display $1495 

Е NiM 

" A алады я (with 130MB Hard Drive) 

E | PCMCIA Type II Slot $1595 


М EZ Point" Integrated Pointer 

М 78-Key Keyboard " 

Е Parallel, Serial & PS/2 Ports 

Е MS Works for Windows" 3.0 

B MS-DOS 62, WFW 3.11 & 
Serial Transfer Cable 


B Weight: Under 5.7 Lbs. 

B Dimensions: 11.7" x 8.5" x 1.77" 

Е SL Enhanced Intel 486, DX2 or 
DX4 Processors 

Е 4MB or 8MB RAM (expands to 
8, 12 or 20MB) 

B 3.5" 1.44MB Diskette Drive 

Е Removable 120 to 250MB IDE 
Drive 

B 10.3" or 9.4" VGA Dual-Scan 
STN Color Display 

№ NIMH Battery & AC Pack 

№ Suspend/Resume Feature 

Bi 2 PCMCIA Type II Slots 

E Integrated Trackball (2 buttons) 

E 85-Key Keyboard 

Е Parallel, Serial & PS/2 Ports 

Е External VGA Port 

Е MS Works for Windows 3,0 

B MS-DOS 62 & WFW 3.11 


HANDBOOK 4DX2-40 
With 40MHz 486DX2 CPU, 
8MB RAM, 130MB Hard Drive, 
Extra NiMH Battery and Leather 
Carrying Case 


$2295 


HANDBOOK 45Х-25 
With 25MHz 4865Х CPU, 8MB 
RAM, 130MB Hard Опуе and 
Leather Carrying Case 


$1895 


COLORBOOK" 


COLORBOOK DX4-75 

With 75MHz DX4 CPU, 8МВ RAM, 

250MB Hard Drive and 10.3" LCD 

$3495 

COLORBOOK 48$X-33 COLORBOOK DX2-50 
With 33MHz 4865X CPU, With SOMHz DX2 CPU, 
4MB RAM, 120MB Hard Drive 8MB RAM 250MB Hard Drive 
and 94" LCD and 10.3" LCD 

$1995 $2995 
COLORBOOK DX2-40 

With 40MHz DX2 CPU, 

4MB RAM 250MB Hard Drive 

and 94" LCD 

$2495 


SOFTWARE & EXTRAS 
If a system comes with "choice of № The Entrepreneur Pack (Works,” B QAPlus Diagnostics 


application software," choose one 

of the following packages: 

E Microsoft Excel for Windows™ 

Ш Microsoft Word for Windows™ 

E Microsoft Word and Bookshelf,* 
CD-ROM Edition 

Ш Microsoft PowerPoint for 
Windows" 

Ш Microsoft Project for Windows™ 

Microsoft Access™ for Windows 

Ш Publisher's Pack (CD-ROM 
only; includes CorelDRAW 3," 
ArtShow, MS Publisher 2.0 & 
MS Design Pack) 


Gateway 2000 is a 
corporate sponsor of 


Publisher," Money" & games) B Gateway Computer Glossary 


Ш Borland Paradox" and Quattro® № Gateway Mouse Pad 
Pro for Windows spreadsheet Systems with CDs also include: 
E Borland Paradox® and С++ В Gateway System CD 


(CD-ROM only) 
With desktop and selected 
portables you also get the 


Ш On-Line User's Guide 
E Gateway Mall On-Line Catalog 


following software and extras at 


no additional charge: 

Ш MS-DOS 6.2 & Windows 
for Workgroups 3.11 

Ш CoSession" Host Remote 


Diagnostics (with all modems) 


PCMCIA Cards: 

а TelePath " 14400/14400 fax/ 
modem. $249 

Б 9600/2400 fax/nodem. $149 

B Ethernet adapter. $149 

B Token Ring adapter. $449 

Е HandBook VGA adapter. $229 

Batteries: 

B 22Ah NiMH batteries. $89 

В Alkaline battery pack. $29 

Diskette Drive: 

B HandBook external 1.44MB. $99 

Cases: 

Е ColorBook $49, HandBook $55 

Extended VIP Warranty: 

B We'll ship a replacement 

within 24 hours during warranty. 

Point of sale only. $100 


COLORBOOK PACKS 


Traveler's Packs: 

W Case, extra battery & PCMCIA 
9600/2400 fax/modem. $279 

E Case, extra battery & PCMCIA 
TelePath fax/modem. $369 


| SERVICE 
Every Gateway system is backed by: 


№ 30-Day Money-Back Guarantee 

№ One-Year Limited Warranty 

B Lifetime Toll-Free Technical 
Support 

E On-Site Service Available To 
Most Locations 

Bi Lifetime BBS Membership 

E FaxBack Automated Fax Service 


Our money-back guarantee doe$ not 
include shipping. On-site service ts 
provided at no charge during 
warranty if our technicians 
determine it is necessary. If you'd 
like to read our warranty and 
guarantee policies, please call for a 
free copy. 


Ready For Action 

Gateway 2000's friendly employees 
will take care of you from your first phone 
call throughout the life of your system 
with lifetime technical support. We've 
also made it easy for you to buy one of our 
world-famous PCs. 


Easy Payment Options 
Gateway accepts most major credit 
cards and C.O.D. terms, with net 30-day 
terms and leasing options available to 
qualified commercial customers. 
You can also apply for our new 
Gateway 2000 DuoLine 
MasterCard® Card, issued 
by Dial National Bank, 
which lets you make 


purchases from Gateway and 
anywhere else MasterCard is accepted by giving you 
two lines of credit — one for Gateway purchases 
and one for all other purchases. For Gateway 
purchases, the card has no annual fee and a low 
variable interest rate of just 12.9% APR. For other 


transactions, you get a variable interest rate of 
13.9% APR and a low $18 annual fee.* 


*Cash advance fee is $1 plus 2% of the amount of the cash 
advance, but not less than $5 nor more than $10. Financing is 
available on approved credit with the Gateway DuoLine 
MasterCard, issued by Dial National Bank, Des Moines, Iowa. 


Internationally Known 

Gateway 2000 also makes it easy for 
our neighbors in Canada and Puerto Rico to 
buy Gateway systems. You get award- 
winning technical support, CSA approvals, 
and on-site service that is available in most 
Canadian and Puerto Rican locations. Our 
international shipping rates are some of the 
most competitive in the industry. Canadian 
and Puerto Rican customers can reach us 
toll free at 800-846-3609. All other 
international customers can call us at 
605-232-2000. 


Our Family PC comes with a 14-inch 
color SVGA monitor, 101-key keyboard, 
double-speed CD-ROM, sound card, 
speakers, joystick, faximodem and 
mulitmedia software. You choose 
one Software option from five great 
Family PC multi-title packages. 


" You've got a friend in the business." ® 


800-846-2058 


* э?ә 6 
[9 NE NE ә 
еееееб. 


4% ооо е 
MI 


al 
ы. 


"P 


ы", зебееее | 
: " қ = 
| 


4Ұ4........ 
ӨБ әеееееее 


= ше 
Г. 


ГЭ 
= 
k 


orld Class Winning Good Answers! 

PC World’s 1993 World Class Awards found readers honoring Computer Shopper summarized its readers’ responses best: 
ateway 2000 with top honors in five categories including Best “Gateway, dominator of Best Buy balloting for the past three years, is 
service and Support (for the second year in a row!) and Best Mail your choice as Best Overall Supplier of computer systems ... For state- 
)rder Company. Thank you, PC World readers! of-the-art PCs at bargain prices, North Sioux City is where Shopper 

Jesse Berst, editor of Windows Watcher readers look first.” And “...Gateway 2000 has 
as quoted in PC World: "Gateway has | inspired a high degree of confidence and 
Iscovered an amazing secret, give people + brand loyalty among Shopper s readers, 
nore for less and they are going to like you.” | who continue to rank Gateway's service 
Ve knew our secret wouldn't be safe for long! | and support as the best of all direct-channel 


PC vendors." Thanks Shopper readers! 


INTEGRATED SYSTEMS 


45X-33 HDX-53 4SX-33 FAMILY PC” № 4DX2-66 FAMILY PC 
B Intel® ЗЗМН? 4865Х ог DX CPU Ш Intel 33MHz 486SX CPU Ш Intel 66MHz 486DX2 CPU 
B 4MB RAM E 4MB RAM E 8MB RAM, 128KB Cache 


E 340MB 13ms IDE Hard Drive 

E Local Bus Graphics with 1MB 

№ 3.5" Diskette Drive 

М 14" Color CrystalScan* 1024NI 
E Mini Desktop Case 

№ 5 16-Bit ISA Slots 

№ 101-Key Keyboard & MS Mouse 
8 MS-D0S*62 & WFW™ 3.11 

Е MS Works for Windows" 3.0 

Е EPA Energy Star Compliant 


№ 340MB 13ms IDE Hard Drive 

№ Loca! Bus Graphics with IMB 

№ Double-Speed CD-ROM, 16-Bit 
Sound Card & Speakers 

W 2400/9600 Data/Fax Modem 

B 3.5" Diskette Drive 

B 14" Color SVGA Monitor 

№ Mini Desktop Case 

B 5 16-Bit ISA Slots 

B 101-Кеу Keyboard, MS Mouse & 


E 340MB 13ms IDE Hard Drive 

В Loca! Bus Graphics with | MB 

№ Double-Speed CD-ROM, 16-Bit 
Sound Card & Speakers 

№ 2400/9600 Data/Fax Modem 

М 3.5" Diskette Drive 

Ш |4" Color SVGA Monitor 

Ш Mini Desktop Casc 

№ 5 16-Bit ISA Slots 

Ш 101-Кеу Keyboard, MS Mouse & 


4SX-33 $1295 Joystick Joystick 
B MS-DOS 62 & WFW 3.11 B MS-DOS 6.2 & WFW 3.11 
4DX-33 $1495 E Choice of Family PC Software № Choice of Family PC Software 
W EPA Energy Star Compliant № EPA Energy Star Compliant 
$1495 $1995 
486 PCI SYSTEMS — 
| P4D-33 P4D-66' 


№ Intel 33MHz 486DX CPU 

B 8MB RAM, 128KB Cache 

B 540MB 13т$ IDE Hard Drive 

№ PCI Fast IDE Interface 

E PCI Local Bus Graphics with IMB 
E Double-Speed CD-ROM 

Е 3.5" Diskette Drive 


Е Intel 66MHz 486DX2 CPU 

Ш 8MB RAM, 128KB Cache 

Ш 540MB 13ms IDE Hard Drive 

B PCI Fast IDE Interface 

Е PCI Local Bus Graphics with IMB 
E Double-Speed CD-ROM 

& 3.5" Diskette Drive 


MULTIMEDIA KIT 


Here's everything you need to add 
multimedia to a Gateway desktop 
PC that has a CD-ROM drive. You 
won't find a better price anywhere! 
№ Gateway 2000 16-Bit Sound 
Card, Sound Blaster-" Compatible 
№ 2 Labtec” CS-180 Speakers 
B Microsoft Encarta & Corel 
Photos CD Software 


$ ] 32 (with system purchase) 


Get the multimedia kit with a 
CD-ROM drive for $299 (with 
system purchase). 


| 240-100 2 


Е intel 100MHz 486DX4 CPU 

B 8MB RAM, 128KB Cache 

B 540MB 13ms IDE Hard Drive 

B PCI Fast IDE Interface 

№ PCI Local Bus Graphics with IMB 
№ Double-Speed CD-ROM 

B 3.5" Diskette Drive 


№ 14" Color CrystalScan 1024NI 

E Baby AT Case 

E 4 15А, 2 PCI & | PCI/ISA Slots 

Ш AnyKcy* Keyboard & MS Mouse 
Ш MS-DOS 62 & WFW 3.11 

№ MS Works Multimedia Edition 3.0 


М 15" Color CrystalScan Monitor 
№ Baby AT Case 

№ 5ISA & 2 VESA/ISA Slots 

B AnyKcy Keyboard & MS Mouse 
E MS-DOS 62 & WFW 3.11 

E Choice of Application Software 


№ 15" Color CrystalScan Monitor 
В Baby AT Case 

Ш 415A, 2 PCI & 1 РСІЛЅА Slots 
W AnyKey Keyboard & MS Mouse 
Ш MS-DOS 62 & WFW 3.11 

Ш Choice of Application Software 


$1995 $2495 


$2295 
PENTIUM SYSTEMS 


Реми > фр ен > 


№ Intel 60MHz Pentium" CPU Ш Intel 66MHz Pentium CPU 

Ш 8MB RAM, 256KB Cache Ш 8MB RAM, 256KB Cache 

E 340MB 13ms IDE Hard Drive М 540MB 13ms IDE Hard Drive 

Е PCI Fast IDE Interface Е PCI Fast IDE Interface 

№ PCI Local Bus Graphics with IMB Œ PCI Local Bus Graphics with 2MB 
№ Double-Speed CD-ROM E Double-Speed CD-ROM 

E 3.5" Diskette Drive Е 3.5" Diskette Drive 

№ 15" Color CrystalScan Monitor Ш 15" Color CrystalScan Monitor 
E Baby AT Case № Baby AT Case 

E 4 15А, 2 PCI & I PCI/ISA Slots Ш 4ISA, 2 PCI & 1 PCI/ISA Slots 
Ш AnyKey Keyboard & MS Mouse № AnyKey Keyboard & MS Mouse 
Ш MS-DOS 6.2 & WFW 3.11 Ш MS-DOS 6.2 & WFW 3.11 

Ш MS Works Multimedia Edition 3.0 № Choice of Application Software 


$2495 $2795 


P5-66 BEST BUY 
B Intel 66MHz Pentium CPU 
М 16MB RAM, 256KB Cache 
Bi 540MB 13ms IDE Hard Drive 
@ PCI Fast IDE Interface 
B High-Performance PCI Local Bus 
Graphics with 2MB VRAM 
@ Double-Speed CD-ROM 
Е 16-Bit Sound Blaster-Compatible 
Sound Card & Yamaha Speakers 
М 3.5" Diskette Drive 
Е 15" Color CrystalScan Monitor 
E Baby AT Case 
E 41SA, 2 PCI & | PCI/ISA Slots 
B AnyKey Keyboard & MS Mouse 
Ш MS-DOS 62 & WFW 3.11 
E Choice of Application Software 


$3295 


“You've got a friend in the business." 9 — 


800-846-2058 


EPA POLLUIION аута 


E+ 


B intel 90MHz Pentium CPU 

B 16MB RAM, 256KB Cache 

E 540MB i3ms IDE Hard Drive 

Ш PCI Fast IDE Interface 

B High-Performance PCI Local Bus 
Graphics with 2MB VRAM 

E Double-Speed CD-ROM 

Ш 3.5" Diskette Drive 

№ 17" Color CrystalScan 1776LE 

№ Tower Case 

Ш 4]SA, 2 PCI & | PCVISA Slots 

B AnyKey Keyboard & MS Mouse 

Ш MS-DOS 62 & WFW 3.11 

Ш Choice of Application Software 


$3995 


* Intel Verified: 
for the Pentium™ 
OverDrive™ Processor 


READS TO. RUN 


610 Gateway Drive • М. Sioux City, SD 57049-2000 • Phone 605-232-2000 • TDD 800-846-1778 * Fax 605-232-2023 » FaxBack 605-232-2561 • Add-On 
Sales 800-846-2080 • Toll free from Canada and Puerto Rico 800-846-3609 • Sales Hours: 7am-]0pm Weekdays, 9am-4pm Saturdays (CST) 


Extra Winnings 


You'll score bonus points with the peripherals listed below, 
sold only with the purchase of a system. Call our special 
component add-ons division at 800-846-2080 for our complete 
line of extras for Gateway customers. 


Multimedia 

Multimedia Kit 

Here's everything you need to add multimedia to a Gateway PC 

that has a CD-ROM drive: 

Ш Gateway 2000™ 16-bit CD-quality sound card, compatible 
with Sound Blaster™ cards, with MIDI/game port, mic in, 
stereo line in/out 

Ш 2 Labtec? CS-180 speakers 

Ш Microsoft? Encarta Multimedia Encyclopedia 

lll Corel Professional Photos CD Sampler 
$132 (with system purchase) 

Get the multimedia kit with a CD-ROM for $299 (with system 

purchase). 


Yamaha? YST-M10 Multimedia Speakers 
The small speakers that sound big and come with a tiny price! 


This free-standing, self-powered speaker set is a great value! 
$75 


Altec Lansing ACS-300 Multimedia Speakers 
Get superior stereo sound with these top-rated Altec Lansing 
ACS-300 speakers with separate powered subwoofer. $219 


Communications & Storage 

TelePath™ II Fax/Modem 

Internal fax/modem, 14,400bps modem, V.32bis, with 
14,400bps fax capability. Package includes data and fax 
communication software, plus a CompuServe® trial 
membership. $149 

Colorado Memory Systems? TBU 

250MB internal automatic tape backup unit copies up to 
9.5MB per minute. Comes with MS Windows™ and DOS* 
software, one tape and cable. $159 


Networking 

Intel EtherExpress™ 

А 16-bit Ethernet adapter from a world leader in networking. 
$105 Twisted Pair or BNC 


Ethernet Adapter from 3Com® 
Manufactured by 3Com for Gateway. 
$105 Twisted Pair $125 BNC 


Token Ring 
IBM® 16-bit ISA Token Ring card. $429 


Monitors 

CrystalScan® 17-Inch Monitor 

Non-interlaced color monitor with intelligent multiscanning 
analog color display capable of ultra-high resolution up to 
1280 x 1024 in non-interlaced mode and .26mm dot pitch. 
Upgrade from a 14-inch monitor $430 

Upgrade from a 15-inch monitor $350 

(Prices good only for upgrades at the time of system purchase.) 


Printers 

Epson® Stylus 800 Ink Jet Printer 

Great laser quality at an ever greater value. Measuring only 
17 inches by 10.5 inches, the Stylus 800 has seven different 
typefaces and prints an extra-quiet 150 characters per second 
at 360dpi. Parallel cable included. $289 


Epson ActionLaser 1500 Laser Printer 

The ActionLaser delivers professional-quality printouts. Fast 
six-page per minute speed, 14 resident fonts, 300 x 300dpi, 
and IMB memory expandable to SMB. Parallel cable 
included. $669 


Home Office Pack 


Add these peripherals to your new Gateway desktop, and you 
have everything you need for an efficient home office. 
E Epson Stylus 800 Ink Jet Printer 
E TelePath IT Fax/Modem 
ШІ Parallel Cable 
$399 


© 1994 Gateway 2000, lnc. AnyKey, CrystalScan, HandBook, black-end-white spot design, “G” logo and "You've got a friend in the business" slogan are registered trademarks, and Gateway 2000, ColorBook, DaoLine, Family PC, EZ Point and 


TelePath are trademarks of Gateway 2000, inc, The Intel Inside Logo, Intel, Pentium and OverDrive are trademarks or registered 


trademarks of Intel Corporation. АЛ other brands and product names are trademarks or trademarks of their 


respective companies. АП prices and configurations are subject to change without notice аг obligation. Prices do not include shipping. Energy Star compliant systems шау not remain within EPA guidelines if upgraded to a Pentium processor. 


he Typhoon 30 laser printer from 
| Dataproducts is an irresistible force 

to meet your network/high volume 
printing needs. The Typhoon 30 offers you 
a powerful set of features at a surprisingly 
affordable price. 
» Outstanding imaging quality at a 
whirlwind speed of 30 pages per minute. 
Printer software upgrades keep pace 
with your changing printer requirements. 
Our worldwide maintenance organization 
has a program to suit your needs. 
Typhoon's 200,000 page-per-month duty 
cycle supports your high volumes. 
Expandable paper handling provides a 
3,000-sheet maximum capacity with 
access to paper sizes up to ledger/A3. 
Two-sided printing conserves the 
environment and your money. 
You can replenish toner and paper 
on-the-fly to reduce downtime. 


а Dataproducts' УРТ" 2 (Virtual Printer 
Technology Level 2) architecture makes 
network printing a breeze. 

Best of all, the Typhoon 30 is only the first 

of a new family of top performance network 

and high volume printers. 


Brace yourself for the unstoppable 
productivity of a Typhoon! 
See us at NetWorld+Interop 94 
Booth 2192 
Las Vegas Convention Center 
May 4-6, 1994, or call toll free: 
800 x 800 dpi 


(800-980-0374) 
«Р Dataproducts 


Taking Your Network Printing by Storm" 


€ 1994 Dataproducts Согрогавол. Ай nights reserved. Dataproducts and Dataproducts sh из assooated logomark аге 
regstered rademarks and Typhoon ағд ҰРТ are тадетаде сі Dataproducts Corporation 
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State of the Art 


UNIVERSAL WIRELESS LANS 


A new IEEE standard promises to bring interoperability to the wireless LAN marketplace 


CEES LINKS, WIM DIEPSTRATEN, AND VIC HAYES 


he wireless LAN marketplace is heat- 
ing up. By giving you the ability to 
roam throughout a coverage area while re- 
maining connected to your LAN-based 
services, wireless technology is a natural fit 
for today’s horizontal corporations and 
mobile workforce. But as the market is 
flooded by interested parties—hardware 
manufacturers, system integrators, and 
computer manufacturers—the need grows 
for interoperability between competing 
products. 

The worldwide authority on standard- 
ization in wireless LANs is the Wireless 
Local-Area Networks Standards Working 
Group, IEEE Project 802.11. Since 1990, 
the Project 802.11 committee has worked 
to establish a universal standard for the 
wireless marketplace. Recently, the сот- 
mittee selected the DFWMAC (distributed 
foundation wireless media access control) 
protocol proposal from AT&T Global In- 
formation Solutions/NCR Microelectronic 
Products Division's Wireless Communi- 
cations and Networking Division, Sym- 
bol Technologies, and Xircom as the foun- 
dation for the development of a wireless 
LAN standard. Widespread adoption of 
the technology embodied in DFWMAC 
will ensure a vital and interoperable wire- 
less LAN marketplace. 


Requirements and Architecture 
The initial task of the Project 802.11 com- 
mittee was to analyze the applications and 
environments in which wireless networks 
are used. As early as March 1992, the com- 
mittee formally established the functional 
requirements for a wireless LAN protocol. 
The Project 802.11 committee estab- 
lished the minimum functional bandwidth 
at | Mbps. This was deemed necessary for 
common operations such as file transfer, 
program loading, transaction processing, 
multimedia, and manufacturing process 
control. For applications such as digital 
voice and process control, which require 
transmission of real-time data, the com- 
mittee decided to require support for time- 
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SETTE Universal Wireless LANs 


Architecture for Wireless LANs 


Defines the extended 
service area 
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Ad hoc 
station 


In this example, two BSSes are interconnected by a single distribution system that also provides a gateway to off- 
site networks. The ad hoc network coexists with the infrastructure network and interoperates with It. 


bounded services, which limit the packet 
delay variance. It also identified the need 
for reliable operation in a wide range of 
environments, including financial, retail, 
office, school, and industrial settings. In 
addition, it was decided that mobile com- 
puting should at least support pedestrian 
speeds of several miles per hour, with а 
vehicular-speed option for industrial users. 

To address these requirements, the Proj- 
ect 802.11 committee formulated a basic 
architecture for wireless LAN systems. 
Generally speaking. wireless networks 
break into two types. The first type is in- 
frastructure-based networks that let you 
roam through a building (e.g., a store, a 
hospital, or a manufacturing floor) while 
maintaining а connection with the orga- 
nization's computer resources. Usually, 
wired networks form the 
foundation for wireless-net- 
work infrastructures. The sec- 
ond type is an ad hoc network 
that any number of users can 
set up instantly. as might be 
desired when meeting in а 
conference room, for схат- 
ple. The 802.11 architecture 
allows for overlap by using 
the same basic access proto- 
col for both ad hoc and infra- 
structure-based networks. 
The basic architecture lets 
multiple networks share the 
same medium. using the 
same channel, thus ensuring a 
high degree of efficiency in 
[requency usage. 


= 


САНГЕР — АЛА 
rp n 


ferent components of a wireless LAN. А 
single cell within an infrastructure-based 
network is called a Basic Service Area, or 
BSA. The size of any cell is dependent 
on the environment and the power of the 
wireless transceivers. Any single BSA 
can contain a number of discrete groups 
of wireless stations. Multiple BSAs can 
cover larger areas, interconnected by APs 
(Access Points) and a distribution system 
(which is usually wired). Such intercon- 
nected BSAs form an ESA (Extended 
Service Area). The group of stations that 
are associated to the same AP is called 
the Basic Service Set, or BSS. The set of 
stations within multiple BSSes that are 
connected via a distribution system forms 
an ESS (Extended Service Set). The fig- 
ure "Architecture for Wireless LANS" il- 


One MAC Specification for All 


OSI model 


и ÁN 


5.2-GHz 
(future?) 


5:8:GHz (ISM) 1 


lustrates the basic architecture of wire- 
less LANS. 


The Reference Model 

The Project 802.11 committee uses a ref- 
erence model that divides protocols for 
wireless communications into two main 
groups. The first group of protocols is a 
common MAC (media access control) spec- 
ification for all wireless networks. À single, 
medium-independent MAC protocol pro- 
vides a unifted network interface between 
different wireless and wired networks. 

The second group of protocols are the 
PHY (physical) specifications for medi- 
um-dependent protocols. In wireless com- 
munications, the medium is defined by 
signal characteristics in a particular band- 
width of frequencies. There are different 
PHY specifications for each frequency 
bandwidth supported in Project 802.11. 
For example, there are different PH Y 
specifications for the 915-MHz band- 
width, the 2.4- and 5.2-GHz bandwidths, 
the infrared bandwidth, and so on. The 
figure “Опе MAC for All” shows PHY 
layers supported by the IEEE Project 
802.11 proposal. 

Defining the reference model resulted 
in a list of criteria that any MAC propos- 
al had to address, with support for multi- 
ple PHY specifications being one of the 
most important. Because NCR, Symbol 
Technologies, and Xircom individually 
use different PHY layers, support for mul- 
tiple PHY technologies was built into the 
DFWMAC protocol proposal. Other pro- 
posals on the table were more focused 
toward a specific PHY layer. Other im- 
portant criteria that must be met include 


D 
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5:2-GH2 
HIPERLAN only | 


5.2-GHz 
(future?) 


{ 1.9-GHz PCS | 


WinForum 


ISM = industrial Scientific Medical 
OSI = Open Systams Interconnection 


915-МНг (ISM) | 


— t 


Wireless LAN frequency allocation 


The Project 802.11 COM- wireless networks use many different unlicensed frequencies, including regions in the infrared, 915-MHz, and 2.4-GHz bandwidths. 
mittee also defined the dif- The DFWMAC layer supports underlying PHY layers in multiple-frequency bandwidths in multiple regions of the world. 
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WE JUST PUT MORE DISTANCE 
BETWEEN RLN AND OTHER 
REMOTE ACCESS SOLUTIONS. 


For some time, Remote 
LAN Node? has been ac- 
knowledged as the best 

— remote 

Немат Lax Noni | node 
solution 
you can 
buy, let- 

ting users 

ie PT dial into 
RLN comes preconfigured LANs 

on а rack-mountable and work 


486 server for 4, 8 or 16 : a 
simultaneous users, or as Just as if 


software-only for 2-16 they were 
simultaneous users. locall 
ocally 
connected. And it's been pro- 
ven in use across the world. 
Now RLN" 2.0 has really left 
the others in the dust. 

RLN now supports token- 
ring as well as Ethernet. In 
fact, you can access either 
one with the same client 
software. RLN is the only 
remote access solution that 
works in virtually any single 
or interconnected network 
environment. 

There's also new SNMP 
support, and a built-in 
Windows" -based Remote 
Manager console for server 
management from any 
remote PC. You can also 
simultaneously update user 
information on multiple 
servers from a single loca- 
tion. And RLN has a 
Custom Client Build 
utility, so configuring 


А "4 


your remote clients is easier. 


| RLN has always included 
powerful security features. 
But now that we've added 
enhanced data 
encryption, pass- фа 
word aging and t 
support for d 
Challenge > 
Handshake 
Authentication 4 
Protocol 
(CHAP), it’s 
the most 
secure solution 24 
you can buy. [ШШ ШЕ 

So call for ы 

more infor- — ШШДЕ 
mation and 
a free demo 
copy of RLN software that 
will let you dial in and see 


what it's like to be a remote 
node. We'll also send you an 
informative white paper on 
remote computing. 

Like КЕМ users the 
world over, you'll see what 
lengths we've gone to, to 
make sure no other remote 
solution comes close. 
1-800-348-3221, ext. 57DD* 


DCA 


The Freedom To Communicate, 


*Or call (404) 475-8380. © 1994 Digital Communications 
Associates, Inc. All rights resereved. DCA and Remote LAN 
Node are registered trademarks and RLN is a trademark of 
Digital Communications Associates, Inc, Windows is а trade- 
mark of Microsoft Corporalion. All ather trademarks are the 
property of their owners. 
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FWMAC (distributed foundation wireless media ac- 

cess control) has an involved parentage that 
demonstrates the standards-definition process їп the 
1990s. AT&T Global Information Solutions/NCR Micro- 
electronic Products Division's Wireless Communica- |! 
tlons and Networking Division entered the wireless mar- 
ket in 1990, specializing in direct-sequence spread-spectrum 
technology. NCR became a market leader and in 1992, was Joined 
by Symboi Technologies (San Jose, CA) in proposing a wireless 
LAN standard. The NCR/Symbol integration began due to customer 
demand to both companies for interoperability of their products. 

The NCR/Symbol proposal was not alone, however. In the past 
three and a half years, the Wireless Local-Area Networks Stan- 
dards Working Group, IEEE Project 802.11 has received over 11. 
proposals for a MAC (media access control) specification from 
various market players. These proposals have fallen into two 
main groups: distributed-access protocols, which, like Ethemet, 
distribute the decision to transmit over all the nodes using a car- 
rier-sense mechanism, and centralized-access protocols, which 
involve single-node transmission regulated by a centralized десі- 
sion maker. IBM submitted one example of a centralized protocol 
in July 1991. 

Work began on the original NCR/Symbol proposal—called 
WMAC (wireless media access control)—in November 1992. 
WMAC used a distributed-access protocol as a foundation for 
more advanced functionality. This functionality included power 
management, synchronization, and optional support for time- 
bounded services. In March 1993, Xircom proposed the WHAT 
(wireless hybrid asynchronous time-bounded) MAC protocol. Xir- 
com's WHAT protocol! also used a distributed-access protocol, 
supporting hidden nodes as well as time-bounded services. 

In May 1993, several companies proposed rival MAC specifica- 
tions. While NCR and Symbol introduced the WMAC protocol, 
Spectrix offered the CODIAC (centralized or distributed integrated 
access control) MAC protocol; shortly thereafter, National Semi- 
conductor (Sunnyvale, CA) proposed merging IBM's and Xircom's 
proposals into a hybrid protocol. 

In September 1993, the Project 802.11 committee selected 
five of the original 11 proposals for further consideration with a 
goal of selecting a final protocol at the November meeting. The 
five selected proposals included two distributed-access protocols 
(the WMAC protocol from NCR/Symbol and the WHAT protocol 
from Xircom), two centralized access protocols (the IBM protocol 
and the CODIAC protocol from Spectrix), and one hybrid protocol 


_ THE EVOLUTION OF A STANDARD | 


(the WHO protocol from National Semiconductor). At 
that time, the CODIAC and WHO protocol proposals in- 
corporated a secondary mode that mimicked aspects 
of the WHAT protocol at certain times. 
Also, at the September 1993 meeting, NCR, Symbol, 
| and Xircom decided to integrate their proposals, result- 
ing in the enhanced WMAC protocol called DFWMAC (Distrib- 


uted Foundation WMAC) that was introduced in the November 


meeting. The resulting DFWMAC protocol contained 95 percent of 
the functionality of the WMAC protocol, adding improvements in 
the areas of optional hidden-node protection from the WHAT pro- 
tocol and PHY (physical) independence and synchronization sup- 
port for extemporaneous ad hoc networks. Thus, the DFWMAC 
protocol ultimately has become an improvement over the individ- 
ual protocols, and its popularity has been strengthened by the 
number of companies involved. 

At the November 1993 meeting, the 802.11 committee re- 
viewed the above proposals. At that time, National Semiconduc- 
tor's WHO proposal was voted down, and it decided to support 
the DFWMAC protocol proposal. A voting procedure was heid, 
and the required 75 percent majority then selected DFWMAC as 
the 802.11 foundation protocol for the MAC specification. 


Global Considerations 

To achieve worldwide standardization, the 802.11 committee Is 
coordinating Its efforts with other standards organizations where 
appropriate. These include the T1P1 group in the T1 Accredited 
Standards Committee and the TR32/TR45 groups in the 
Telecommunications Industry Association. T1P1 aims to provide 
public telephone, ISDN, and cellular telephone interoperability. 
The TR32/TR45 groups are primarily interested in digital-voice 
communications on cordless and mobile telephones. 

The 802.11 committee is also well connected with the ETSI (Eu- 
ropean Telecommunications Standards Group). The ETSI-RES 2 
committee defines standards for land mobile systems operating 
in the 2.4-GHz bandwidth. The ETSI-RES 10 committee is drafting 
a standard for a HIPERLAN (high-performance LAN), that will pro- 
vide 10- to 20-Mbps bandwidths in the 5.2-GHz bandwidth. 

AMD, DEC, International Computers, National Semiconductor, 
NEC, Norand, Telxon, and Toshiba have already put their voices 
behind DFWMAC, and more companies are joining the motion. 
Together with efforts to broaden the geographical reach of the 
standard, these endorsements will go a long way to ensure that 
any wireless LAN equipment you purchase will be interoperable. 


power management and time-bounded 
services. 


Access Control 

The lowest protocol level in DFWMAC 
is the DCF (Distributed Coordination 
Function), which supports asynchronous 
communication between multiple stations. 
DCF supplies the basic medium access 
102 
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that allows for automatic medium sharing 
between similar and dissimilar systems. 
Contention between multiple stations wish- 
ing to access the same medium is resolved 
through a mechanism called CSMA/CA 
(carrier-sense multiple access/collision 
avoidance) with acknowledgment. 

The CSMA function in DFWMAC is 
similar to the one Ethernet uses. The car- 


rier-sense mechanism determines whether 
the signal energy in a particular frequency 
bandwidth is above a certain threshold. If 
the signal strength is below the threshold, 
that frequency bandwidth is available for 
wireless data communications, and the 
transmitter sends a parcel of data called а 
frame. If the signal strength is above the 


threshold, the medium is considered busy. 
continued 


Congratulations, Apple, 
on a day we've both 
looked forward to seeing. 


тм, 


ІВМ Micmelectroties 


IBM Microelectronics On March 14th 
Total Technology Solutions Apple launched 
Power Macintosh” systems, a family of person- 
al computers using our revolutionary, RISC- 
based PowerPC ™ microprocessors. As a member 
of the PowerPC alliance with Apple and 
Motorola, we’re proud to see such tangible 
proof that our vision has become a reality. Yet 


while IBM is delighted to celebrate today, 
we're still determined to anticipate tomorrow. 
With products, applications and support 
designed to make PowerPC microprocessors, 
and the systems they run, the future of com- 
puting. It’s a challenge IBM Microelectronics™ 


Division and Apple welcome. In fact, we look 
forward to it. 


Power Macintosh is a trademark of Apple Computer, Inc. IBM is a registered trademark and PowerPC, the PowerPC logo and IBM Microelectronics 
are trademarks of the International Business Machines Comoration. © 1994 IBM Corp. 
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When the carrier-sense mechanism deter- 
mines that such multiple accesses to the 
medium are occurring (i.e., that the 
medium is busy), the transmitter waits for 
a short while before trying to retransmit. 
This waiting period is called backoff. To 
reduce the probability of access collisions 
and provide fair access to the medium by 
all stations, the time gap between stations 
accessing the medium is varied by backoff 


periods of random lengths. 

DFWMAC's CSMA/CA and Ethernet' s 
CSMA/CD (carrier-sense multiple ac- 
cess/collision detection) use a carrier-sense 
mechanism to determine whether other 
transmitters are using the medium. In both 
cases, if the transmitter senses the medium 
is free, then the transmission of the frame 
starts immediately. However, if the trans- 
mitter senses the medium is busy, CSMA/ 
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your VAX and UNIX text 
applications. 

KEAterm 340—for applications 
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graphics. 

KEAterm—tor Windows NT 
available soon! 
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Call 1-800-663-8702 


KEA Systems Ltd. 
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Phone: (604) 431-0727 
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DDE, hot links, file tramsfer, and user-defined 
menus and dialog boxes. And you'll get 
more done faster with multiple KEAterm 


sessions. 


Advanced features include a powerful 
macro language and definable on-screen 


button pads, to make your work even 
easier. KEAterm speeds your work with high 
throughput over your serial port or installed 


TCP/IP or LAT network. № 
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CD and CSMA/CA use slightly different 
methods to resolve the contention. 

In Ethernet, when the transmitter de- 
tects a busy medium, it defers access until 
the end of the current frame plus an IFS 
(interframe space), or silence period. It 
then transmits its frame. If more than one 
station is deferring simultaneously, they 
will possibly start transmitting at the same 
time, causing a collision. Note that the 
probability of a collision occurring is high- 
est when the medium becomes free. Col- 
lision frequency also depends on the total 
network load. 

In Ethernet, the CD (collision detection) 
function detects this collision: All colliding 
transmitters sense collisions and generate 
a random backoff delay. After the delay, 
the transmitters reexamine the medium 
again to see if it has become free. By con- 
trast, in wireless networks, the CD function 
is not viable. This is because the dynamic 
range of the signals on the medium used by 
multiple networks or stations is very large. 
As a result, no CD techniques can be used 
to resolve access contention. As collisions 
cannot be detected, the likelihood of trans- 
mission failures increases; therefore, lost 
frames in a wireless CSMA-only imple- 
mentation become more likely. 

To keep collisions from destroying data, 
DFWMAC uses a CA mechanism. Back- 
ing off and waiting until the medium is 
free is not sufficient to provide reliable 
communications, so the CA (collision de- 
tection) mechanism adds a MAC-level ac- 
knowledgment to ensure the integrity of 
individual packets. 

The acknowledgment protocol allows 
for data recovery at a low level, which is es- 
sential in a wireless environment to resolve 
reliability problems arising from access 
collisions and interference. To allow de- 
tection of a lost frame due to interference or 
collisions, the destination station (or sta- 
tions) returns an acknowledgment imme- 
diately following a successfully received 
frame. When the acknowledgment fails to 
return, a MAC transmitter can recover from 
this error by retransmitting the frame after 
a random retransmission backoff. 

DFWMAC defines an efficient backoff 
algorithm that is stable at high loads. The 
algorithm uses exponential backoff for re- 
transmissions. To support coexisting asyn- 
chronous and time-bounded services, the 
algorithm also supports different priority 
levels that different IFS delays control. 
The figure “Avoiding Collisions” shows 
the basic access mechanism. The key pro- 
cedure is that a station that wants access to 
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System Architect 5.0. 
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client/server applications by support- 
ing multiple methodologies including 
Information Engineering, Gane & 
Sarson, Yourdon, IDEF, OOA&D, 
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integrated data repository you can № 
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Windows® or IBM's OS/2 PM.* 


Flexibility And 
Functionality. 
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am price/performance leader. As the needs 
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based development of GUI screens and menus 
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SA Object-Oriented Version: Supports 
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SA Reverse Data Engineer: Reverse engi- 
neers SOL databases, including SQL Server, 
SYBASE, DB2, Informix, and Oracle. 

SA Schema Generator: Generates DDL 
and SQL triggers from entity models for 
Oracle, Informix, Ingres, PROGRESS, 
Paradox, dBASE ІШ, DB2, SQL Server, 
SYBASE, and other SQL and 4GL databases. 

SA Project Documentation Facility: 
Enables the automatic generation of 
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top publish- 
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Choose Your Development 
Environment. 
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exchange of design information between SA 
and PowerBuilder for the development of 
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Gupta’s SQL Windows. 
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Version Control: Allows project encyclope- 
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(Available in version 3.1) 


Call Us Today At 


800-REAL-CASE, X158. 
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Avoiding Collisions 


Free access when medium 
is free longer than DIFS 


PIFS 


Busy medium | SIFS 


| DIFS Contention window 


Next frame 


s» Slot time 
Select slot and decrement back-off as long as medium is busy 


Defer Access 


L—— > 


To resolve contention among users for the wireless data channel, DFWMAC uses CSMA/CA. When the medium is 
busy, access is deferred. Multiple access attempted during a busy period will defer until the end of that period, after 
which a random backoff resolves the contention. The scheme reduces collisions where they are most likely to occur. 


Two-Headed Access 


Time-bounded services/ 
asynchronous 


Contention- Asynchronous 


free 


service Contention 


The DFWMAC offers time-bounded services through the 
PCF access method. This can coexist with the standard 
DCF access method because it uses DCF with priority. 


the medium needs to sense the medium 
first to ensure that a minimum IFS has 
been assigned. 

The protocol defines three backoff pri- 
orities. The exact backoff period varies 
randomly. The priorities are as follows: 


* SIFS (short IFS). This. the shortest IFS, 
is used for all immediate response ac- 
tions. These actions include acknowl- 
edgment frames, RTS (request-to-send) 
frames followed by CTS (clear-to-send) 
frames, and any contention-free response 
frame sent during time-bounded services. 

• PIFS (point coordination function IFS). А 
mid-length IFS, this is used for station 
polling for time-bounded services. 

е DIFS (distributed coordination function 
IFS). The longest IFS, this is used as a 
minimum delay for asynchronous frames 
in the contention pertod. 


In general, using a DCF-based CSMA/ 
CA access technique extended with a 
MAC-level acknowledgment protocol en- 


sures the reliability of transmitted wireless 
frames and the efficient recovery of trans- 
mission failures at the MAC layer itself. 


Power Management 

The mobile nodes used for wireless trans- 
mission are usually small, hand-held, bat- 
tery-operated devices. Power conserva- 
tion management functions in DFWMAC 
allow efficient battery operation while 
maintaining connectivity and network 
throughput. 

Current wireless-network protocols 
assume that nodes are always ready to 
receive frames from the network. With 
power management, station receivers can 
be turned off most of the time, saving bat- 
tery power without affecting functionality. 
The DFWMAC includes a protocol that 
lets you switch mobile computers from 
full-power (running) mode to low-power or 
sleep mode, where special mechanisms 
ensure delivery of all wireless data com- 
munications. The power conservation pro- 
visions are provided in both infrastructure 
and ad hoc modes. With these mecha- 
nisms, battery life in infrequently used 
scanners or palmtop devices can last for 
months. 


Time-Bounded Services 

In DFWMAC, time-bounded services are 
available via an optional PCF (Point Co- 
ordination Function). The PCF runs on top 
of the basic-access protocol to ensure co- 
existence of both time-bounded and поп- 
time sensitive applications (see the figure 
“Two-Headed Access"). 

The PCF uses a superframe concept to 
ensure contention-free service. Within a 
given superframe period, the PCF 1$ ac- 
tive in the contention-free period, while 
the DCF is active in the contention period. 

continued 
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The Superframe 


Superframe 


Contention-free period 


PCF (optional) 


Variable length 
(per superframe) 


Contention period 


Superframe stretching 


DCF 


PCF 
defer 


Burst 


Asynchronous traffic defer 


Superframe period 


When mixing PCF and DCF access, the DFWMAC uses a superframe to ensure that every frame has both a contention-free period for time-bounded applications and a period 
where normal, contentious asynchronous transfers can occur. 


The contention-free period can be vari- 
able in length on a per-superframe basis 
without incurring any additional overhead 
(see the figure “The Superframe"). 

At the beginning of the superframe, if 
the transmitter senses that the medium 1s 
free, the PCF gains control over the me- 
dium. If the transmitter senses that the 
medium is busy, then the PCF defers until 
the end of the frame; but when the trans- 
mitter gains control over the medium, the 
data channel is available for the PCF peri- 
od. In the DCF, a frame can still start near 
the end of the DCF period. This causes 
stretching of the superframe, which, in turn, 
causes the contention-free period to start 
at variable intervals. 

Asynchronous data traffic using DCF 
automatically defers until after the con- 
tention-free period. This is because the 


PCF uses the PCF priority level of the 
CSMA/CA access protocol, which causes 
a burst of traffic with interframe gaps that 
are smaller than the minimum DIFS peri- 
od that the CSMA/CA needs. As DCF is 
the basic access scheme for both asyn- 
chronous and time-bounded services, with 
DCF running under PCF for time-bound- 
ed services, both asynchronous and time- 
bounded traffic defer to each other when 
appropriate. 


Finalizing the Standard 

Ultimately, the DFWMAC protocol pro- 
poses to solve the wireless standard de- 
bate by providing a complete wireless 
LAN system that would accommodate 
both the ad hoc wireless LAN environ- 
ment and an infrastructure wireless LAN. 
By accommodating both environments 
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PC CardShark Il" 
PCMCIA Carddrive 


with the same access protocol, DFWMAC 
bridges the gap in protocol interoperability. 
The breakthrough Project 802.11 MAC 
protocol vote, in particular, will bring com- 
puting and data communications solutions 
together to provide people access to in- 
formation and to each other—anytime, 
anywhere. № 


Cees Links is director of product management for 
AT&T Global Information Solutions/NCR Micro- 
electronic Products Division's Wireless Commu- 
nications and Networking Division (Utrecht, The 
Netherlands). Wim Diepstraten is one of the 
authors of the DFWMAC protocol proposal and 
represents NCR in the IEEE Project 802.11 and 
ETSI-RES 10 standard committees. Vic Hayes is 
principal specialist for standards, and he chairs the 
IEEE Project 802.11 committee. All work for 
ATAT/NCR. You can contact them on the Internet 
or BIX at editors @ bix.com. 


For PCMCIA Products circle 79, 
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erating sytems. Solid state reliability. 
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Systems, Diskless PCs, LANs, 
POS, Medical, CAD/CAM, 
Graphics, High Performance PCs 
and Servers. 


m coo occ CURTI $, INC. Industry Leader in Disk Emulation Products 
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music with your sound card, multimedia computer, 
or MIDI instrument. 


Write songs, create lead sheets, arrange for small 
combos, compose hit singles, orchestrate church 
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MIDI or computer keyboard, and MusicTime records 
and displays your composition. Use MusicTime's 
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award winning interface to arrange your music for 
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play; print. It's that easy! 
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superhuman, B. 
yet he walks around with % 
steel beams, bricks and over %Y 
200 types of concrete in his 


оске": wi 


pC with his eyes. You can almost see 


the light from Randy Рорр% imagination when he looks at a space. Architects 


are like that, you know. So it's no surprise Randy keeps his designs and his 
dreams on a MobileMax" 131 megabyte PCMCIA hard drive. Amazing. 

All that data, like CAD drawings and construction schedules, on a portable 
drive not much bigger than a credit card. But this little structure is built 
like a brick house. It easily handles 600 Gs of shock. And it uses very little 
battery power, which appeals nicely to Randy's sense of energy conservation. 
But most important, Maxtor's MobileMax fits 
the way Randy works. Going from job site, to 
office, to home, to client meetings. Using more 
than one computer. (Who doesn't these days?) 
But that's no big deal. He simply plugs his 
MobileMax drive into any Type III PCMCIA slot. No slot? 
No problem. А Maxtor МобйеМах DeskRunner" PC Card drive provides full 


PCMCIA capability. Now if carrying your business around in your pocket sounds 
appealing, visit your computer retailer. Or for more concrete information cail 
1-800-4-MAXTOR. MobileMax. It's where work is going, 
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AGENTS AWAY 


Telescript is a sophisticated communications language that is the centerpiece of a new style 


of information network—the electronic marketplace 


PETER WAYNER 
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О" of the promises of PDAs (рег- 
sonal digital assistants) is portable, 
seamless, interactive access to informa- 
tion. The biggest challenge to realizing 
this goal is not the wireless communica- 
tions hardware but rather the polyglot of 
protocols used in data communications. 
Getting different computers and networks 
to work together is analogous to building 
the Tower of Babel. And adding ease of 
use and transparency just multiplies the 
difficulties. From a communications point 
of view, Microsoft CEO Bill Gates's “іп- 
formation at your fingertips" seems far 
away indeed. 

General Magic (Mountain View, СА) 
thinks it has a solution to the communi- 
cations problem. Called Telescript, it is an 
interpreted language that works indepen- 
dently of any and all protocols and trans- 
ports. It aspires to be the centerpiece of 
the global information network. 


New World View 

А common communications language is 
especially important in wireless commu- 
nications. PDAs and their ilk are meant to 
be more than simply smart pieces of paper; 
they're supposed to be gateways to the 
world, letting you send and receive mail, 
make appointments, access data reposito- 
ries, book a flight, and perform a host of 
other moderately intelligent tasks to make 
your life easier. 

In General Magic's view, Telescript is 
necessary to a global interactive network, 
because the greatest limitation to interac- 
tivity is the time its takes for messages to 
travel across the network during a com- 
munications session. Each character trav- 
els in a small packet across the network 
to a computer that will often respond with 
another character or a small burst of in- 
formation. Answering п questions would 
take 2n times the network travel time. 

General Magic wants to do away with 
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all this communications chat- 
ter. Telescript lets you bun- 
dle your messages, requests, 
and preferences into an intel- 
ligent program that travels to 
a distant computer, gets an- 
swers to all your queries, and 
then returns with the answers. 
This results in just two trips 
across the network—a big 
saving in time, bandwidth, 
and money. 


The Telescript Difference 
Built-in intelligence about 
how to interact with other 
systems is the major differ- 
ence between Telescript and 
all the other software com- 
munications systems. As а 
language, Telescript is just as 
computationally powerful as 
C or BASIC. In contrast, 
most networking protocols 
like Novell's IPX or the Internet s IP mere- 
ly pass packets of data between computers. 
The software running on the machines 
must know what to do with the bits when 
they arrive. A Telescript-ready machine 
will be able to understand any arbitrary 
Telescript program that arrives over the 
network. 

You use this built-in intelligence to cre- 
ate messages that aren't just requests— 
they're smart programs that сап make de- 
cisions based on your preferences. General 
Magic likes to refer to the packets of Tele- 
script code as Telescript agents, which, 
you'll admit, sounds a lot cooler than Tele- 
script programs. 

Of course, a Telescript agent is nothing 
without a network filled with computers 
running Telescript interpreters. AT&T 
Easy-Link division (Parsippany, NJ) plans 
to be the first to offer such a network. It has 
teamed up with wireless-network providers 
such as Ardis (Schaumberg. IL), SkyTel 
(Washington, DC), and RAM Mobile Data 
(Woodbridge, NJ) to provide a Telescript- 
aware seamless domain of wired and wire- 
less communication. Called AT&T Per- 
sonal Link, the network is scheduled to go 
on-line this summer. 

Beyond AT&T Personal Link, General 
Magic has ambitious plans to push Tele- 
script as a standard for any type of net- 
work interaction. The company recently 
announced that Nippon Telephone and 
Telegraph (Tokyo, Japan), the world's 
largest telecommunications company, has 
taken an equity position in General Magic, 
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А New Way to Interact. 
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Telescript bundles functionality into an agent that is sent across the network. 
requests and answers don’t need to travel over the network. 


although NTT has not announced any 
plans to field a Telescript network. Even- 
tually, General Magic hopes to see Tele- 
script adopted for everything from per- 
sonal E-mail to enterprise computing. 


What's in a Name 

The idea of using a full-fledged language 
to transfer data is not new. Telescript's 
namesake, the PostScript language from 
Adobe Systems (Mountain View, CA), 
revolutionized printing by using programs 
to control the layout of text and graphics on 
a page. This approach is much more flex- 
ible and efficient than sending simple bit 
maps to the printer in terms of both size 
and speed. Most important, PostScript is 
machine-independent; the same program 
will run on printers of different capabilities, 
letting you render your page at the best 
available resolution and ensuring that the 
page you see on your 600-dot-per-inch 
laser printer will match the one created on 
a commercial quality printer. 

Telescript promises to bring the same 
interoperability to the networked world. 
Like PostScript, it is ап interpreted lan- 
guage. You won't have to worry about bi- 
nary-level incompatibilities when your 
Macintosh-produced Telescript agent finds 
itself running on a DEC VAX cluster. 

In addition to Telescript, General Magic 
is offering Magic Cap, a nice user interface 
cum general utility package for PDAs. 
Magic Cap includes many features for 
making phone numbers, calendar infor- 
mation, addresses, and the like easily ac- 


Intermediate 


cessible. When Magic Cap 
wants to communicate with 
the world, it spits out Tele- 
script agents. Telescript does 
not require Magic Cap, how- 
ever. Any operating system 
can host Telescript, and Gen- 
eral Magic is trying to get the 
language adopted as a de 
facto standard for agent-based 
interaction over commercial 
data networks. 


How It Works 
Telescript comes in two fla- 
| vors, high Telescript and low 
Telescript, although the anal- 
ogy to spoken languages that 
| this nomenclature implies is a 
( bit misleading. High Tele- 
.| script is a modern, high-level 
object-oriented language that 

General Magic says bears a 

striking resemblance to Small- 
talk and Modula-3. The semantics are said 
to be clean and simple. 1 can't comment on 
these claims, however, because General 
Magic declined to provide code samples— 
perhaps to avoid giving clone makers a 
head start. But General Magic plans to re- 
lease complete descriptions of the lan- 
guage at a Telescript developer's confer- 
ence this September. 

Telescript is similar to an object-ori- 
ented version of Lisp; the code is dynam- 
ically bound at run time, and the Telescript 
engine handles garbage collection and 
memory management. The dynamic bind- 
ing is necessary because Telescript code 
needs to interface with routines on both 
the local and remote systems. Having the 
interpreter handle garbage collection and 
memory management is essential to plug- 
ging security gaps. If an agent were able to 
access memory directly, it could then 
change or damage host systems. 

When generated, high Telescript is sent 
to the locally residing Telescript engine, 
which consists of a converter and the Tele- 
script interpreter. The converter translates 
high Telescript into the low variety. 

Low Telescript is a simple stack-based 
language similar to Forth and PostScript 
that runs on the Telescript interpreter. Gen- 
eral Magic designed high Telescript to be 
easy for programmers to use. Low Tele- 
script's design makes tasks easy for the 
computer. Its simplicity keeps the size of 
the interpreter down, minimizes the mem- 
ory usage of agents, and also makes the 
interpreter easy to port from one platform 


There are people who have a need for speed. And 
people who are going places. Many times it's even the 
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to another. Low Telescript interpreters are 
much easier to create because they need 
only run code that a computer generates. 
Thus, the interpreter does not have to wor- 
ry much about semantic errors. Also, the 
stack-based nature of low Telescript is 
harder for humans to read but much easi- 
er for computers to parse. A system on a 
network that provides services need im- 
plement only low Telescript, while the 
client machines need the more complicat- 
ed high Telescript capability. 

Just as you can use PostScript without 
ever seeing PostScript code, you will 
rarely, if ever, see either of the Telescript 
languages. The applications developer will 
create skeletal agents in high Telescript 
and add an interface to collect the para- 
meters for the agent. This interface can be 
written in any language. 


Going Places 

When the Telescript engine finishes con- 
verting a new agent into low Telescript 
and commences execution, most agents 
will promptly ask to go somewhere on the 
network. The key command, called Go, 
initiates the move. When an agent exe- 
cules this command, the local Telescript 
engine bundles up the agent, finds its des- 
tination, and sends it on its way. 

The Telescript engine saves an agent 
by bundling up the agent’s low-Telescript 
code, the program counter, the stack, and 
any of the memory-based objects that the 
agent owns. These states are captured into 
one big file and then sent over whatever 
network transports are appropriate. 

An agent can specify a destination—a 
place, in Telescript-ese—in one of four 
ways. The first two—providing a name 
or an address—are similar. Both the name 
and address are 16-byte Telescript-gener- 
ated entities that are unique to a particular 
place. The name consists of the authority 
and identity of the place, while the address 
consists of the authority and location of 
the place. This scheme provides flexibility 
as the nature of the network changes with 
the introduction of new services and new 
offerings. Of course, an agent has to first 
acquire the name or address of a destina- 
tion before it can use them. Some names 
and addresses will be included with agents 
that service providers supply; others will be 
learned by agents themselves as they cruise 
the network. 

The third way an agent can specify a 
destination is to ask to be sent to a ma- 
chine offering a particular class of service. 
The Telescript engine would find the clos- 
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est or least expensive service offering a 
particular class of information and then 
ship the agent off to it. One common ser- 
vice will be a directory that matches real- 
world names, addresses, and phone num- 
bers with Telescript addresses. 

The fourth method used to designate a 
destination is called "the way." In this 
method, the interpreter not only details the 
address of the destination but also specifies 
how to get to the address. For example, it 
might specify that the address can be 
reached through only the public telephone 
network and will provide the appropriate 
telephone number. This final method mar- 
ries the destination with a specific means 
of communication. 

Telescript includes another version of 
the Go command called Send. This in- 
struction lets an agent create subagents 
and send them every which way in search 
of parts of the final answer. In this case, the 
entire agent does not move to a new loca- 
tion—it simply spawns versions of itself. 


Security Matters 
Running Telescript on an interpreter may 
be slower than using object code, but it is 
important for many reasons such as ma- 
chine independence and ease of porting. 
Another reason to use an interpreter is that 
it bolsters security. 

The Telescript interpreter, for example, 
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can check the identity of each computer 
sending a request and then allow access 
to preauthorized users only. When run- 
ning an agent, the interpreter can limit the 
amount of CPU time that a particular agent 
consumes by counting the number of 
Teleclicks it uses. Intrusive or nosy Tele- 
script agents can also be stopped because 
the Telescript interpreter can limit the ac- 
cess to files. These features are a neces- 
sary precaution if your computer is going 
to participate in a worldwide network filled 
with good and evil people, agents, and 
programs. 

The biggest danger of any networkwide 
system that allows intelligent agents is that 
some of the agents will deliberately or ac- 
cidentally run amuck. Agents have much in 
common with viruses: Both are little pro- 
grams that get to seize control of a foreign 
machine. The only real difference between 
viruses and Telescript agents is that Tele- 
script agents have invitations and can ex- 
ecute on a system only after presenting the 
correct credentials. 

Invitations are an important distinction. 
The local Telescript engine decides how 
visiting agents can use local features, mem- 
огу, and services. Computer viruses find it 
easy to survive in the personal computer 
world because all the software is compiled. 
The virus can insert its string of instruc- 
tions into another string, and the CPU will 
not notice because it executes its compiled 
code without question. Being interpreted, 
Telescript acts as an intermediate layer 
that examines and executes each instruc- 
tion. It can stop a visiting agent that tries to 
insert instructions into a place where they 
don't belong. In fact, a visiting agent can- 
not read from and write to memory or the 
file system directly. It can only create ob- 
jects and access their contents. The inter- 
preter intercepts calls to objects that don't 
exist or don't belong to the visiting agent. 

These measures are important security 
features that will stop most problems. The 
only danger is that there will be some hole 
in the Telescript engine that mistakenly 
allows an agent to access memory direct- 
ly. The famous Internet virus from 1987 
exploited a programming error in the “fin- 
ger demon" software. This simple soft- 
ware protocol acts as a directory service 
for the Internet by offering a standard for- 
mat by which each machine takes a name 
and checks to see if that person has an 
account. In theory, this shouldn't be dan- 
gerous because the local machine is only 
answering simple questions; it isn't exe- 
cuting programs or giving the outside user 
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available, knowing that you prefermid- 
plane window seats or rear aisle seats, 
To perform such a feat, your agent. | 
has to know more than just how to find 
the booking service and how to transmit 
your preferences. It must be able to cast 
your requests into a form that is under- 
standable to the service agent. 
Telescript is a general-purpose lan- 
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velopa standard interface so that agents 


_ from a service provider can visit your 


system, make you aware of a new ser- 
vice and its options, and even deposit 
an appropriate client agent in your 
toolbox. Such “traveling salesperson” 
agents аге а few years off but will greatly 
enhance the electronic marketplace that 
General Magic wants to create. 


access to more information other than the 
name of the person. The security hole was 
that some versions of the software did not 
check the length of the name. The Internet 
virus stuck itself onto the end of the name 
and then let the finger program write the 
name and the attached virus onto the pro- 
gram stack. When the finger program 
stopped and erased the name, the virus 
was still left in memory. General Magic 
stresses that it is examining all its code to 
_ protect itself against these types of attacks. 


Cash Cache 

The second, and perhaps most important 
security feature, is a network version of 
money called Teleclicks. Local engines 
will use Teleclicks to regulate the con- 
sumption of resources such as computa- 
tion time, memory, or communication 
bandwidth. When an agent hitches a ride to 
another machine or executes some local 
command, it spends some of its allotment 
of Teleclicks. The amount it spends de- 
pends on the local cost of services. 

For most purposes, Teleclicks limit the 
action of an agent. When you create an 
agent, you give it a certain amount of 
Teleclicks to do its job. This prevents it 
from spending too much time or resources 
in its search for a solution. A limitation is 
important because in many cases, you will 
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end up paying in one way or another for 
the resources that your Telescript agent 
uses. If you sent off a request to a big text 
database asking for information with a cer- 
tain keyword, you'll probably be charged 
based on the CPU time that your agent 
consumes. Teleclicks can prevent unwel- 
come surprises on your credit-card bill. 

The host Telescript engine can also limit 
the amount of Teleclicks that a visiting 
agent consumes. This is important because 
a host can't really know what a visiting 
agent is doing, even as the agent is caught 
in an infinite loop. Teleclicks provide the 
means for the host machine to stop mem- 
ory or CPU hogs. 


Who Are You? 
Telescript also includes a third aspect of se- 
curity: namely, identity. Each Telescript 
agent comes sealed with a cryptographi- 
cally secure signature constructed by tak- 
ing a secure checksum of the data and then 
signing this with an RSA Data Securities 
(Redwood City, CA) private key. The 
Telescript host can use this signature to 
verify that the packet of instructions and 
objects arrived securely from its owner. 
The signature is also important for 
billing purposes. Networks offering Tele- 
script services will need a secure way to 
ensure that the agent is operating for some- 


one who will pay the bills. General Magic 
considered the more robust cryptographi- 
cally secure digital cash systems, but it 
has put off decisions on these ideas. 

In addition to identity services, Tele- 
script uses software from RSA to do pub- 
lic- and private-key encryption based on 
certificate-guaranteed software. In many 
cases, the actual contents of any commu- 
nication can be encrypted using a cipher 
like RSA’s RC-4. At this time, the current 
version of Telescript will include encryp- 
tion routines that are weak enough to pass 
through the State Department's division 
regulating export of military technology. 
The software, however, can be easily mod- 
ified to use more sophisticated encryption 
algorithms, if necessary. 


Telescript in the Real World 

When it comes on-line, AT&T Personal 
Link will define the limits of the Tele- 
script-aware world. Services from AT&T 
and others will populate this world. For 
example, AT&T has already signed up 
Mead Data Central (Dayton, OH), the giant 
owner of database services Lexis and Nex- 
us, and News Electronic Data (Clinton, 
NJ), which is part of Rupert Murdoch's 
publishing empire. More radical offerings 
will come from companies such as eShop 
(San Mateo, CA) that plan to offer per- 
sonalized stores, malls, and other shop- 
ping experiences. The real promise of Tele- 
script won't be realized, however, until 
many more network providers make their 
systems Telescript-aware. 

Until then, connectivity among the Tele- 
script network and other networks will 
come via portals. Àn agent that needs to 
communicate with a machine on a non- 
Telescript network lodges its request at the 
appropriate portal, which establishes a tra- 
ditional connection and performs a tradi- 
tional transaction. The portal then passes 
the results of the transaction to the agent. 

Despite the initial limitations of Tele- 
script s reach, the technology is an im- 
portant step forward. 11 allows you to per- 
form complex network operations easily 
and it provides a glimpse of what future 
network-based computing might be like. 
One thing's for sure, no one else in net- 
work communications has come forward 
with a vision as broad as that defined by 
Telescript. № 


Peter Wayner is a BYTE consulting editor based in 
Baltimore, Maryland. He can be reached on the In- 
ternet at pcw@access.digex.com or on BIX as 
"pwayner. " 
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Offer is nol available outside the United States, Producs you acquire may nol be counted under алу existing Volume Purchase Agreement. The same offerings and products may 
be available through IBM Authored Remarkelers Rerrarketer prices may vary. Shipping and handling charges are extra. * "Some 486DX/33MHz chips may be manufactured by 
ІВМ. 1. Copies с! warranty and 30-day moneyback guarantee information available through ІВМ and ІВМ Authorized Dealers. Please call 1 800 426-2968 tor details regarding 


NET Select: 


IBM PS/2 Server 85 466. 


ValuePoint Mini-Tower 6387 


в CPU: 486DX/33MHz™ or 
14486DX2/66MHz processor | 1. 

п Storage: 527MB Hard Disk, | ==: 
and one optional 170, 1 
245, 340, 424 or 527MB 
Hard Disk 

= Memory: 8MB RAM stan- 
dard, upgradable to 64MB 

и Network Interface Card: 
Ethernet or Token-Ring 

8 Operating Environment: IBM DOS with 
NetWare from IBM V.3.12 or IBM OS/2 
LAN Server 3.0, Entry 

в Prices start at $3,029" (monitor not included) 


money with 


An affordable three-user LAN 


Our sample configuration (shown above) 
is the economical and easy way to set up 
a network for three users. It’s delivered 
preloaded with the operating system and 
network software to meet your needs. 


There’s a ValuePoint client workstation 


ValuePoint Mini-Tower 6387 Server that’s right for your business. 
= 1486™DX2/66MIz processor Your NET Select LAN comes with one 
в 527MB Hard Disk of the world’s favorite PCs as clients: the 
= 8MB RAM IBM ValuePoint 


и IBM 1418 14° Color Monitor (SVGA) 


8 Ethernet interface card Most ValuePoint systems can be preloaded 


а [BM DOS and NetWare from with your network requester and popular 
application software, through IBM's Soft 
ІВМ V.3.12 — 5 users 4 | А 
Select service. You choose from the world's 
ValuePoint Si Clients (3) best-selling business software at great 
a 14865Х/25МН2 processor prices. And we'll preload, test and optimize 
= 120MB Hard Disk all your selections on your LAN for a single 
2 4MB RAM fee of just $10 per client. 


в IBM 1418 14' Color Monitor (SVGA) 
= Ethernet interface card 


а IBM DOS and NetWare from 1ВМ Client 
и Price: 88,359” 


IBM's moneyback guarantee and limited warranty. 2. A! no additional charpe during warranty period. Onsite service available Monday-Friday Bam-Spm in your time zone, ІВМ, PS/2, 
05/2, Mini-Tower, HelpCenter and HelpWare are registered trademarks, and ValuePoint, NET Select and Soft Select are trademarks of International Business Machines Corporation. 
All other brands and product names are registed trademarks, trademarks or service marks o! their respective holders. PC Direct is a trademark of Ziff Communications Company and 
is used by IBM under license, © 1994 International Business Machines Corporation. 
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A complete LAN, from server to 
clients and everything in between. 


Whether you're networking 2 or 250 users, there's ап IBM server that can do the job. 
Through NET Select, you can choose from either an IBM ValuePoint Mini-Tower or an 


PS/2 Server 85 466 | 


= CPU: i486DX2/66MHz 
processor with 256KB L2 
(write-back) cache, 
upgradable to Intel? 
Pentium? OverDrive™ 

в Storage: 540MB or 1GB 
SCSI-2 fast Hard Disk and 
four optional 540MB, IGB 
or 2GB Hard Disks. 
Standard SCSI-2 fast and 
wide data streaming busmaster controller 

= Memory: 8MB RAM standard, upgradable 
to 232MB 

2 Network Interface Card: Ethernet or 
Token-Ring 

" Operating Environment: IBM DOS with 
NetWare from IBM V.3.12 or IBM OS/2 
LAN Server 3.0, Entry 

а Prices start at $5,779" (monitor not included) 


ValuePoint client configuration options 
е CPU: 14865Х/25МН?2 to 14860Х2/66 МП» 


processor 

и Storage: 120MB Hard Disk, up to 527MB 

и Memory: 4MB RAM standard, upgradable 
to 64MB 

и Monitor: ІВМ 141,8 14 Color Monitor 
(SVGA) 

в Network Interface Card: Ethernet or 
Token-Ring 

= LAN Requester: NetWare from IBM 
Client, or OS/2 LAN Server Requester 

= Applications: Choose from popular 
business software applications available 
preloaded from IBM Soft Select 

и Prices start at $1,519" 
(prices may vary depending 
on configuration selected) 


To order: 
Call 1 800 қ-а des 


Ват-10рт M-F, EST 
3am-5pm Sat., EST ай... 
Purchase orders available for qualifying customers. 


Roundup 
E-Mail from Afar 


Lotus cc:Mail and Microsoft Mail provide 
the necessary tools if you need to 
communicate with offices in far-flung 
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locations 


HOWARD EGLOWSTEIN AND 
BEN SMITH 


usinesses all over the globe are 
3 looking to E-mail as a way of com- 

municating with remote offices. It's 
usually a lot less expensive than installing 
WAN (wide-area network) services, and E- 
mail permits people to take their work with 
them when they travel. In this review, we 
focus on two packages that command the 
lion's share of the E-mail market: Lotus's 
cc: Mail and Microsoft Mail. 

Both packages are all-encompassing 
LAN-based E-mail systems that can run 
on just about any computing platform and 
can effectively tie large organizations to- 
gether. Both support clients running DOS, 
Windows, the Mac, and OS/2; cc:Mail 
adds Solaris. As options, both packages 
provide remote client software and gate- 
ways to other major mail systems. 

The two packages use a shared file ac- 
cess model, where a series of applications 
use a shared file area on a server to man- 
age, transfer, and exchange E-mail. Ad- 
ministration software allows a network ad- 
ministrator to add users, mailing lists, and 
BBSes and perform other management 
tasks, such as directory synchronization. 

We've looked at earlier versions of these 
E-mail giants before (see "Mixed Mes- 
saging," March 1993 BYTE), but much 
has changed since then (and is still chang- 
ing). Of the two companies, Lotus has 
made more changes; it has revised its Win- 
dows client interface, for example, and 
added remote client software for Windows. 
(Since our review, Lotus has also added 
support for NetWare MHS and more flex- 
ible directory synchronization.) Microsoft 
has added MAPI support and X.25 and 
AT&T EasyLink gateways, along with 
more minor changes. 

Both cc: Mail and Microsoft Mail still 
have good user interfaces, but when it 
comes to ease of setup and administration, 
cc: Mail comes out ahead. However, the 
fact that Microsoft Mail hasn't changed 
as much as cc: Mail may have an explana- 
tion: Microsoft is working on a totally new 
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E-mail system with capabilities sim- |. 
ilar to those of Lotus Notes. The new 
mail server, EMS, will run on Win- 
dows NT. 


Lotus cc: Mail 
Lotus's cc:Mail is easy for the adminis- 
trator to configure, easy for users to handle 
without elaborate instruction, and 
reliable. Its faults are few. It suffers в 
from a lack of consistency between UE 
platforms, which can complicate E 
training. From a management per- 
spective, it also lacks tracking ability, 
so you can't determine the status of a 
particular message. 

А cc: Mail implementation uses one 
or more central post offices. In E- 
mail-speak, a post office is a place to 
collect messages and maintain a data- 
base of users. A post office can be 
physically a dedicated machine or a 
shared file area on a network. Local 


cc: Mail users run the cc: Mail client — 


software on a DOS, Windows, or OS/2 
system, a Macintosh, or a Sun worksta- 
tion running Solaris. 

The user interfaces on the client pack- 
ages look and feel like other applications 
you might be familiar with. The DOS cli- 
ent software uses character-based menus, 
while the other versions use pull-down 
menus in the style of their respective en- 
vironments. The Windows interface, for 
instance, uses drag-and-drop functions to 
do things such as adding recipients to a 
mail header. 

To establish a cc: Mail post office, you 
need a LAN with enough shared file space 
for your user database and messages, and 
dedicated DOS or OS/2 machines for any 
gateways you want to install. Once the 
post office is established, the mail admin- 
istrator runs a Mac- or DOS-based utility 
to add users and additional post offices to 
the system directory. 


Have My Gateway Call Yours 

A key part of a cc: Mail setup is its collec- 
tion of optional gateways, software that 
you run on dedicated PCs to connect your 
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cc: Mail system to other mail systems. The 
most common gateway in a typical cc: Mail 
configuration runs a copy of Router 4.0 
($1295) under DOS. It serves to connect 
two cc:Mail post offices by a phone link or 
a LAN connection. 

Lotus also offers gateways for many 
common mail systems. The SMTP Unix 
mail gateway ($349) uses a LAN's TCP/IP 
connection to a mail-equipped Unix system 
to transfer mail between your cc:Mail users 
and any standard Unix mail system. Other 
gateways include a UUCP Unix mail gate- 
way ($495), an MCI Mail gateway ($1295), 
and a fax gateway ($1995) for converting 
АЗСИ mail messages to outgoing faxes. 

Lotus's Router doesn't need big hard- 
ware, and it's easy to configure. To run 
the standard Router program, you need a 
DOS workstation (an old 286 or 386 will 
do nicely) with a network connection to 
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the post office it's going to serve, and a 
modem and phone line if you expect to 
share mail with cc:Remote users or other 
Router-equipped post offices. When sev- 
eral post offices coexist on one physical 
LAN, Router doesn't require a modem to 
transfer messages from one post office to 
another. 

To try out Lotus's latest version of Rout- 
er (4.0), we created a new post office on 
BYTE's editorial LAN, on a different file 
server than the one we use for everyday 
E-mail. Then we put a 33-MHz 486 PC 
with an AT&T DataPort 2001 14.4-Kbps 
voice/data modem on the network to serve 
as the gateway running Router. Novell Net- 
Ware allowed our 486 to access the two 
different post offices as different drives. 

In the post-office database, a remote 
post-office entry can be one of three types 
of addresses: the phone number of a ma- 


ES chine running Router for that post of- 
fice, the name of another valid post 
office that has the target post office 
in its directory, or the drive and path 
through a network connection of the 
other post office. We successfully used 
the test post office to exchange mail 
with our production department's E- 
mail system with all three methods. 

When a cc:Mail router is not con- 
necting two post offices on the same 
LAN, it's calling another router to 
transfer mail or waiting for another 
* router or a remote user to dial in. Once 
two post offices connect, they identify 
each other by post-office name and pass- 
word; they then transfer their mail through 
an error-correcting protocol. Incoming 
mail for a local post-office user is posted 
directly into the mail database, and mail 
that needs to be forwarded to another 
post office is queued for the router to 
resend. 

Unfortunately, Router can handle 
only one phone line. If you want mul- 
tiple phone lines servicing your mail 
system, you'll need several machines, 
each running a copy of Router, or you 
can install a multiport serial board 
in an OS/2 machine and run cc: Mail 
Multisession Router 1.0 ($3495) with 
up to eight modems. 

À router or multisession gateway 
connection accesses the mail database 
through a LAN connection. Besides 
the mail access, the gateway also needs a 
call list that defines each of the events that 
you want the gateway to handle. For in- 
stance, you might set up your gateway to 
automatically scan the database every 5 
minutes and dial out to your California of- 
fice if there's any urgent mail waiting to go 
out. (Mail can be of low, normal, or ur- 
gent priority.) You might choose to have 
normal-priority mail go out in batches a 
few times a day and have low-priority mail 
wait to go out until 11:30 p.m., when the 
rates are lower. 

Mail administrators will appreciate that 
Router can keep a log of everything it does. 
However, the logs are in a nonreadable 
format. To decipher them, you need the 
help of a third-party or custom software 
package. The logs are useful for debug- 
ging a finicky modem connection and also 
serve as a form of mail tracking. Lotus 
cc:Mail has no mail-transaction tracking 
of its own—once you send a message, 
there's no way to tell if it's on its way. 

Mail sent through Router will, at the 
very least, have the post-office transfer 
noted by date, author, and subject. BYTE's 


production mail system uses these logs for 
a robot mailer that summarizes the previ- 
ous day's activity and sends the summary 
to an administrative mailing list each morn- 
ing. Lotus plans to add tracking capability 
later this year, but in the meantime, the 
logs work well enough for interoffice mail. 


From the Road 

For the most part, the software for access- 
ing a cc: Mail post office from a portable 
computer is nearly identical to the desktop 
version for any particular platform. The 
only real difference between the remote 
and LAN-based client software is that the 
remote software must establish a modem 
connection to a post-office gateway be- 
fore exchanging mail. Remote packages 
cost $295 per client. 

The Mac remote-access software uses 
the same clean front end as its desktop 
cousin (shown in the screen at left). The 
icons are large and clearly labeled; the 
clean screen design and simple operation 
make it a breeze to run from the small 
640- by 480-pixel screen of a portable 
Mac. The latest versions of both the sta- 
tionary and mobile software also support 
Apple Events for automating your mail 
sessions through AppleScript. 

For folks who insist on the smallest 
possible E-mail system, Hewlett-Packard 
continues to bundle a reduced version of 
cc: Mail Mobile into the HP 100LX palm- 
top computer (see the text box "E-Mail in 
Your Pocket" on page 124). 

The biggest change in cc:Mail's mobile 
lineup is the new cc: Mail Mobile for Win- 
dows software. Except for its added dialing 
directory and modem support, it's the spit- 
ting image of the desktop version 2.01 
Windows client. In addition to pull-down 
menus, you get a large number of icons 
that you can build into any number of tool 
palettes. Drag-and-drop operation is the 
norm for most functions; to add a name 
to an address field, you simply select the 
name from the directory and drag it to the 
address field. | 

While the rich functionality of the Win- 
dows remote version is handy to have, the 
software is also difficult to use without a 
mouse. When you're already juggling a 
briefcase, your carry-on bag, and a com- 
puter while you're traveling, you тау not 
want to pack a clip-on trackball as well. 


Windows Rules 

The shining feature in the Windows soft- 
ware (both remote and desktop versions) is 
its support for rules. They let you predefine 
certain events that cc: Mail automatically 
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watches for. When you go оп vacation. 
for example, you can have your desktop 
system check the subject heading of your 
incoming mail. If it’s a system log that 
doesn't require your attention until you 
return, you can set up a rule to move that 
type of message into a folder. 

Using rules both in and out of the of- 
fice can greatly cut down on connect time, 
and it makes using the mail system much 
more efficient. We're looking forward to 
seeing rule support incorporated into the 
other clients as well. 


Microsoft Mail 
Microsoft Mail has different faces, de- 
pending on whether you're a user or an 


administrator. Users get an easy-to- 
use interface that is consistent with 
that of other Microsoft Office prod- 
ucts on the same platform. Adminis- 
trators, however, see something less 
attractive behind the scenes—an in- 
consistent, hard-to-use set of utilities 
for setup and management. 

You can tell a good user interface 
by two things: the ease with which a 
new user learns it and the facilities that 
it offers for efficient long-term heavy use. 
Microsoft Mail does well in both of these 
categories. As proof, look at the user's 
guide—the core section is only 12 pages 
long. You simply don't need a manual. 

Also, because there are several ways of 


E-Mail in Your Pocket 
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n its IO0LX palmtop РС, Hewlett- 

Packard has managed to stuff a 7.91- 
MHz 8086-compatible processor, a full- 
function keyboard, 2 MB 
of memory, and a PCMCIA 
2.0 slot into a package that 
easily slips into your jacket 
pocket. More important, HP 
includes a special version of 
cc: Mail Mobile in ROM, 
along with a half dozen or so 
other software packages. I 
recently took the tiny 1001,Х along with 
me on a trip that took me through several 
thousand miles and several airports. 

The HP cc:Mail package shares some 
similarities with Lotus's cc: Mail DOS 
Remote client software. The interface is 
character-based and uses pull-down 
menus accessed through the 1001,Х75 
Menu key. Function keys across the bot- 
tom of the screen offer you relevant 
choices, depending on what you're work- 
ing on. Ás you move from screen to 
screen, the function-key labels constant- 
ly update to suggest your next action. 

Squeezing a full mail package into 
а 1001,Х requires some compromises. 
When you enter a name into the direc- 
tory of any other cc:Mail client, for ex- 
ample, you store the post-office name 
and address first; then you use that post 
office to address other names. On the 
100LX, you have to enter the post office 
as part of every name. It seems like a 
small thing, but when you’re standing 
by an airport pay phone juggling luggage, 
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it seems especially annoying. 

HP doesn't sell a PCMCIA modem for 
the IO0LX, but you can use a third-party 
modem card, or you can 
connect a pocket modem 
to the 100LX’s serial port. 
А PCMCIA modem is 
much more convenient, but 
they suck the very life out 
of your batteries. Depend- 
ing on the model you use, 
a PCMCIA modem can 
reduce the HP's normal 60-plus hours of 
operation to less than 15. It's best to save 
the PCMCIA slot for a storage card. 

The rest of the software is quite handy, 
too. I would have liked the 100LX a lot 
better if it had security features to protect 
sensitive information. My electronic ad- 
dress book holds backup credit-card in- 
formation and sensitive phone numbers. If 
I were planning to replace this gadget 
with an HP 100LX, Га want some way of 
keeping prying eyes from reading it. 

While I am not ready to replace my 
Toshiba T4600C (which weighs 12 
pounds with batteries and case) with the 
svelte HP 100L X, I found that the HP 
unit makes a perfectly usable second ma- 
chine. The next time I have to write a re- 
view while I'm on the road, I could hap- 
pily leave the Toshiba at home and rely 
on just the 100ЕХ. I'll end up fixing a 
lot of typographical errors that I wouldn't 
have made with a larger machine's bigger 
keyboard and more capable software, but 
that's the price you pay for progress. 
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+ Easy-to-learn clíent 


= Lack of interface con- 
sistency between 
client platforms 


+ Easy setup and admin- 


= No message tracking 


A Comparison of Key Features 
Microsoft Mail 3.2 


+ Easytojeam client 
user interface 


= Lack of interface and 
feature consistency be- 
tween client platforms 


= inconsistent adminis- 
trative tools; disorga- 
nized documentation 


+ Message tracking 


user interface 


istration 


accomplishing the same task with Micro- 
soft Mail, you can use the product in а 
manner that reflects your personal style of 
working. Even the character-based MS- 
DOS interface is easy to navigate around 
in, but, as with any other DOS interface, 
you have to learn a few not-so-obvious 
keystrokes to move in and out of differ- 
ent modes—between text-entry mode and 
command mode, for instance. 

Microsoft Mail provides a convenient 
set of options for every user. You can use 
system-defined address directories and 
personal address books, to which you add 
addresses either from system directories 
or on the fly. For DOS, the structure of 
the message folders and address books fol- 
lows the same model as the DOS file sys- 
tem; for the Windows interface, it follows 
the same model as the File Manager. 

The optional remote user interfaces, 
which let you connect to your E-mail sys- 
tem via modem rather than from directly 
on the network, are nearly identical to the 
on-line interfaces. The workstation and re- 
mote versions of Microsoft Mail allow you 
to create and view messages off-line while 
you're disconnected from the mail serv- 
er, a feature that allows user productiv- 
ity even while the network or server is not 
working. Lotus cc:Mail remote packages 
provide a similar capability. 

The only real difficulty with the Micro- 
soft Mail user interfaces is the differences 
among the DOS, Mac, and Windows in- 
terfaces; they are completely different, 
both visually and in their command orga- 
nization. lf it takes training for a user to 
learn the DOS interface, it will require re- 
training for that person to learn the Win- 
dows-based interface. 


Installing Microsoft Mail 

Microsoft Mail requires either a Microsoft 
LAN Manager-compatible network or a 
Novell NetWare network, a minimum of 
4.5 MB of disk space on the server, plus 
an additional 6 MB for the DOS and Win- 
dows client programs. A DOS-based cli- 
ent workstation only needs to be a PC 
with 512 KB of free RAM, but a Windows 
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m... remarkable about FirstClass? What other 
communication software lets your PC and Mac users 
share your ethernet network without a file server... or 
dial in via modem with the same client software 
they normally use? Add to this our integrated 
group communication, comprehensive security 
tures, simple installation and robust server. 
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А FirstClass Experience 
— - | Raymond GA. Coté 


^ is integrated e-mail and conferencing which works equally well 
г LAN end dial- up connections. Regardless of transport, users connect to 
в FirstClass server through a graphics -bssed (Windows or Мәс) FirstClass 
ient. — users with iie a hardware can also log on through а 
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Macintosh and Windows support on the same network or via 
modem without costly file servers 


Easily accommodates more than a hundred simultaneous 
sessions, 20 of which may be modem connections without 
third-party communications software 


Connectivity via network or modem to other imma 
servers or other manufacturers' mail systems 

Remote or local administration via the norrnal 

FirstClass client | 


Messages with multiple fonts, styles and colors & unlim- | 
ited file attachments 


Simultaneous multiple uploads & downloads 

Optional gateways to the Internet with full Usenet 

А newsgroup sending & receiving | 

Unlimited Fax gateway for individual or broadcast faxing and | 

á more! | 
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client should be at least а 386-based work- 
station with 4 MB of RAM (although it 
will run—more slowly—on a 286 with 
less memory). An О$/2 Presentation Man- 
ager client should have 8 MB, although, 
again, it will also work on less memory. 
Without training, you may find the first 
Post Office (the E-mail server database) 
installation difficult. The documentation 
doesn't clearly define what model of E- 
mail server the system uses, nor does it 
distinguish between a file server and an 
E-mail server, referring to both as just 
"server." The model that Microsoft Mail 
uses is that of a shared file system sitting 
on a network server, by default mapped 


to drive M for all the PC clients. Each cli- 
ent user runs an interface that allows him 
or her to read and compose messages that 
are retrieved from and sent to the server 
either directly over the network or, in the 
case of a remote client, through a DOS- 
based MTA (Message Transfer Agent) that 
runs on a separate PC connected to the 
network. 

The planning guides and installation in- 
structions never explain a procedure as 
they lead you through it, so you never 
know if you're on the correct path until 
the module you've installed either works or 
fails. Even worse, every module and option 
has its own installation method; there is 


no standard overall installation interface, 
an attribute of almost all PC software to- 
day. Once installed, nearly every admin- 
istrative module has its own interface as 
well. Some are command-line, some are 
character-based windows, and some are 
even Microsoft Windows-based. 

Most pieces of a Microsoft Mail sys- 
tem require an INI file, whether or not 
they're Windows applications. Unfortu- 
nately, nearly every INI file has to be either 
created or edited by hand and placed in an 
appropriate directory path. The adminis- 
tration manual is full of examples, but it's 
not always specific about where these files 
need to reside. On the positive side, once 


Can PC E-Mail Be the Wrong Choice? 
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F^ so many of us, most of our com- 
munications are necessarily beyond 
the boundaries of our own organiza- 
tion. We demand that our phone, fax, 
and mail systems have the ability to 
connect to the outside world. The same 
applies to E-mail. 

Even though both Lotus cc: Mail and 
Microsoft Mail have gateways to other 
systems—to the Internet- and X.400- 
based E-mail worlds in particular— 
these connections come only with extra 
effort and optional licenses. Compared 
to the E-mail capabilities of most Unix 
systems, they're kludges at best. 

PC-based E-mail systems require 
separate PCs to run the gateways, as 
well as extra installation and manage- 
ment for each E-mail post office. They 
also obfuscate on-the-fly Internet ad- 
dressing with address directories. In 
short, they complicate life for the user 
and the mail administrator. 

If your organization needs to com- 
municate via E-mail with the rest of 
the world, it's possible to have very 
good PC LAN access to the Internet 
E-mail backbone without building a 
PC LAN E-mail system. The major 
TCP/IP providers for PCs—for exam- 
ple, FTP Software (North Andover, 
MA) and Spry (Seattle, WA)—provide 
DOS- or Microsoft Windows-based 
user interfaces to Internet E-mail. With 
some user agents, such as Portable Mail 
for Windows from Qualix Group (San 


Mateo, СА), you can work with mes- 
sages while you're off-line. 

The Internet E-mail server is typi- 
cally a Unix computer, which can be 
either local or remote. E-mail is a stan- 
dard part of Unix systems: You don't 
need to license separate software to 
have E-mail available on them. Net- 
working also comes with Unix systems. 
Unix E-mail is the global de facto stan- 
dard, despite its limitations on deliv- 
ering nontext messages and attach- 
ments. But even these limitations can 
be avoided by the adoption of MIME 
(Multipurpose Internet Mail Exten- 
sions) and new MIME-intelligent user 
interfaces such as Z-Mail from Code 
Software (Novato, CA). 

But open E-mail systems aren't al- 
ways what is needed, and PC LAN- 
based E-mail works well for small- to 
medium-size organizations that want 
to improve their internal communica- 
tions without changing the way they 
communicate with thc outside world. 
Packages such as cc: Mail and Mi- 
crosoft Mail are strong on security. А 
closed world not only protects inside 
communications from intrusions from 
the outside but also protects against vi- 
tal information leaking out. Some very 
large installations have successfully 
based themselves on PC LAN E-mail, 
in spite of the complications of up- 
scaling. 

On the other hand, there are some 
real advantages to starting with a sys- 
tem designed from the ground up for 


a large organization's specific needs, 
systems where the E-mail server is built 
on a fault-tolerant database system that 
could serve any other corporate DBMS 
need. Because a PC LAN-based E-mail 
system requires that the database run 
a PC network server, the server is ca- 
pable of handling only transaction loads 
that are appropriate for a PC. You don't 
want more than a few hundred E-mail 
accounts on a single server. 

If you have 10,000 E-mail users, you 
need 50 to 100 E-mail servers. That 
means 50 to 100 mail directories must 
be synchronized. Directory synchro- 
nization is a problem that grows geo- 
metrically with the number of directo- 
ries; in other words, synchronization 
of 50 to 100 directories is a very large 
problem. One alternative is a single 
server/directory with PC clients—for 
example, the products from Fischer In- 
ternational Systems (Naples, FL). 

How does the Internet solve the di- 
rectory-synchronization problem when 
it has literally millions of E-mail hosts? 
Actually, it doesn’t solve the problem at 
all; it avoids it. It has no E-mail direc- 
tory. You don’t use Internet mail to find 
people; you use it only to communi- 
cate with people you’ve already found 
by some other means: meeting people 
and exchanging business cards, brows- 
ing through Usenet news messages for 
subjects and authors that interest you, 
and any of the other ways that people 
have been meeting each other over the 
last thousand years of commerce. 
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FINALLY .. 


With FreeStyle there are NO LIMITS on: 
• File and report size 
• Report layout flexibility 
* Level breaks on any 
combination of data 


е File relationships 

“ Custom printer configurations 

» Sort combinations and 
selection criteria 


"hnic a 


repare custom re 


• Simple and complex expressions оп any data type y Non-Tec 
port tS ІТ 


FEATURING drag and drop WYSIWYG report layout screen 


Instant access to all available memory. 


Crystalogic's Virtual Memory Management 
Library Гог С/С++ provides easy access to 
Expanded, Extended & Virtual Disk Memory. 
It offers instant access to all available mem- 
огу from DOS based С/С++ programs. Easy 
to leam with no royalties, now your pro- 


grams can dynamically determine and use 
. allavailable memory resources. Perfect for 
graphics, data collection, large data files or 


dye e 

any applications that use large amounts of CEAT. 

data. Includes support for Microsof, 253 бағ; 

Borland or any ANSI С or C++ compller. 52 Pek 

= > = гт E == ЗЕ. 2; CKRYSTALOQIC - 
ЕЙ CRVSTALOGIC А 

fie Price: $149.95 


REQUIREMENTS: IBM PC or Compatible Personal Computer* MS-DOS Version 3.3 or іле” Опе 3.25° | 
or 5.5” floppy disk drive ANSI C/C++ complier. | 


CRYSTALOGIC 


PERFECTLY LOGICAL SOFTWARE 


2525 Perimeter Place Dr., Sulte 121 е Nashville, TN 37214 


Call ar write for information гип any of aur software 
Precision Time + Maintains FC doch accuracy 


Crystal ҮШ - Virtual WIndowing Management Lihvary 


"AD product name ane tzadermaeks @ urit при crmpanies. 
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PRECISION TINE 


Tired of resetting your PC clock? 


a report writer i enough for programmers but 
designed s so the non-technical person can easily generate reports 
from a variety of database sources including Btrieve, xBase and ASCII 
fixed and variable length files. FreeStyle's unlimited report layout 
flexibility and file relationships make it easy to create, save, modify or 
delete reports of any size. Included in FreeStyle Report Writer is 
Crystal Sort-Crystalogic's program that allows the user unlimited 
sort combinations and selection criteria for maximum sorting flexibili- 
ty. Full mouse support and context sensitive on-line help makes it 
easy for the NON-TECHNICAL person to get up and running quickly. 
FreeStyle works with stand alone and networked PC's and any printer. 


With FreeStyle you can view 
and design reports as you 
"draw" 


them on the screen. 


Price: $249.95 


REQUIREMENTS: 
512 Ram IBM PC.XT, AT or any compatible PC 
MS-DOS or PC-DOS 3.3 or later, 


an easy way Lo 


ety of database sources. 


We've got your problem solved at an afford- 
able price. PRECISION TIME accurately sets, 
calibrates and maintains stand-alone or net- 
worked PC clocks. Sets time manually or by 
accessing an atomic clock. Protects against 
randomtime/date changes. Requires minimum 
memory and disk space. Supports Novell, 
LANtastic and other popular networks. Excel. 


lent for employee timeclocks, BBS, photography, | 


public utllides, scientific, transaction process- 
ing, banking, data acquisition, medical & more. 
Regularly $149.95 
Introductory offer 


meade 


REQUIREMENTS: IBM AT or compatible PC with 80286 or higher microprocessor. MS-DOS 
or PC-DOS Version 3.5 or later. 1200 BAUD modem for Atomic clock access, 


VISA & Mastercard Accepted 


For Orders Only: 


1-800-91-LOGIC 
or 1-800-915-6442 
For more information - 
Voice: 615-391-9100 
FAX Info: 615-391-5292 
BBS: 615-391-8065 


\ 
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г Work Smarter 


Excel 5 Complete Special Edition 

Nearly 1000 pages of Excel know-how! Excel 5 
Complete emphasizes effective and timesaving 
ways to use the program, whether you have to 
create a numerical analysis or design a multimedia 
presentation. This book also shows how to harness 
Excel's impressive chart, table, and presentation 
capabilities. You'll learn about connecting your 
spreadsheet data to other applications, how to use 
Excelasa database, and much more. Апа for added 
value, PackRat Personal Information Manager 
from Polaris anddozens of Excel worksheet samples 
are FREE on the companion disks that come with 


the book! 


$34.95 with companion diskettes Item # B252 ISBN 1-55755-252-5 


PC Intern System Programming 
Updated for DOS 6.2 & Pentium? 

PC Intern, 1300+ pages of pro- 
gramming knowledge. Program- 
ming examples throughout in As- 
sembly language, C, Pascal, & 
BASIC. Covers video cards, 
sound, TSR's, processors, the 
motherboard, and more. A literal 
encyclopedia for DOS program- 
mers. 

$59.95with companion diskette 

Item #B 145 

ISBN 1-55755-145-6 


DOS 6 Complete Special Edition 
with Updates for MS-DOS 6.2 


The most authoritative and up- 
to-date DOS reference book 
available. Your guide to Micro- 
soft’s latest version of DOS. It's 
an encyclopedia of the most recent 
DOS knowledge, forthe computer 
whiz and the everyday user. 
Includes many useful tips for 
outfitting any computer with MS- 
DOS versions 6 through 6.2. 


$39.95 with companion diskette 
Item #B251 


ISBN 1-55755-251-7 
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Excel for Science & Technology 


Learn about Excel Solver, 
Scenario Manager, Mathematics 
Functions, Physics, Technology 
Conversion and many other 
topics.Macros and worksheets on 
the companion disk allow you to 
apply what you learn. Excel for 
Science and Technology is more 
than a book; it's an indispensable 
professional work tool. 

$34.95 with companion diskette 
кет #8196 


ISBN 1-55755-196-0 


| e 
| 

% 8 
% же” 


Multimedia Mania 


Explorestheevolving multimedia 
explosion. How to set up a 
complete MPC system and create 
presentations. Contains ter- 
minology and info about popular 
programs. Covers audio 
technology, sound boards and 
sound recording, CD and CD- 
ROM technology. Companion 
CD-ROM features example 
programs and techniques. 


$49.95 with companion CD-ROM 
Item #B 166 


ISBN 1-55755-166-9 


Circle 61 on inquiry Card (Resellers: 62). 


The Photo CD Book 

The most complete guidebook 
for Photo CD digital image tech- 
nology. Covers photography, 
Photo CD system configuration, 
image processing software, ma- 
nipulating images, a Photo CD 
Workshop, creating a home the- 
ater, and much more. Includes 
valuable coupons and CD-ROM 
with examples, photo samplers, 
demo programs and more! 
$29.95 w/companion CD-ROM 
Item #8195 

ISBN 1-55755-195-2 


Order 

TOLL FREE 
1-800-451-4319 
Ext. B5 


Ask for our 


FREE Catalogs 


of books and 
software 


m 


H 


Abacus! 


ni 


Dept B5, 5370 52nd Street SE 
Grand Rapids, MI 49512 
1-800-451-4319 Toll Free 
Phone 616-698-0330 

FAX 616-698-0325 
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you have worked this out for yourself, Mi- 
crosoft Mail is fairly consistent. 

Once things are set up, you have a con- 
siderable amount of control over how di- 
rectory synchronization takes place. When 
you have remote post offices, the data 
communications gateway can double as 
the connection between post offices. The 
remote post offices use the same message 
format as users do for keeping their user di- 
rectories synchronized. There must be one 
directory server to and from which the oth- 
er post offices (i.e., the requestors) pass 
and receive their changes, but you control 
when the updates occur, which users and 
groups get updated, and the address types 
to be updated other than Microsoft Mail 
directories (e.g., SMTP and X.400). 

The server utilities include a program 
for building a text file to use for importing 
NetWare users' accounts into Microsoft 
Mail. Unfortunately, Microsoft still hasn't 
extended the character set for this direc- 
tory to include all the characters support- 
ed by NetWare's name bindery. You must 
edit entries containing characters such as 
the underscore, a common character in 
both NetWare and Unix account naming. 

There is also a name-extraction utility 
for LAN Manager. But even though LAN 
Manager is a Microsoft product, Microsoft 
Mail account naming is more restricted 
than it is in LAN Manager. The name-im- 
porting function is slow; it takes almost a 
second to process each name on a 33-MHz 
486 server with the administration appli- 
cation running on a 50-MHz 486 machine. 

А very positive element for Microsoft 
Mail is its transaction logging. You can 
follow just about any kind of activity using 
these tools. Lotus provides transaction logs 
only with its Router software, but it doesn't 
give you any way of reading them. 


Branching Out 

For going beyond the LAN, there is a host 
of optional gateways and enhancers for 
Microsoft Mail, including those that sup- 
port Fax ($1995), MCI Mail ($995), IBM 
Profs ($14,995), X.400 ($4495), and Net- 
Ware's МН$ ($995). We evaluated the 
TCP/IP SMTP gateway ($4995), a feature 
that we believe should be built into all pro- 
fessional E-mail systems today. The most 
difficult part of this installation was adding 
a second network-protocol stack on the 
gateway machine. 

Because of the load on the database and 
server, a reasonable maximum number of 
users for a PC-based E-mail system such as 
Microsoft Mail is about 300. Large instal- 
lations require more than one E-mail post 


CompuServe 
Highway 


CompuServe arr like to ба you 
to our information highway. 
Complete with visitor centers, shopping malls, 


town squares, and other world travelers. 


You've probably been hearing a lot about the information 
highway lately. But before you take your next trip, 
maybe you should make sure the highway you're on is а 
superhighway. Like CompuServe. 

CompuServe has nearly 2,000 places for you to 
go, things for you to see, and fun for you to have. You can 
turn in to one of our many forums where nearly every 
hardware and software vendor is represented, along with 
almost every shade of political opinion. Our Electronic 
Mall’ is filled with the newest merchandise, and our CB 
Simulator and Electronic Convention Center let you just 
stop by and chat. 

Other services range from renowned reference 
databases to timely financial data and thousands of freeware 
and shareware programs. 


Plus, CompuServe has over a million and a half 


members worldwide. So, you're bound to find plenty 
who will share vour interests, be able to offer advice, 
or just become fast friends. 

For only $8.95 a month, you can get unlimited 
connect time — day or night — to a full package of more 
than 50 basic services. That includes news, stock quotes, 
travel arrangements, movie and restaurant reviews, 

60 E-mail messages а month, and more. Plus, a whole 
universe of other services is available at nominal 
additional charges. 

So, get on the fast track. For more information 
or to order, see your computer dealer or call 
| 800 848-8199. And take our information highway 
straight into the next century. 

d 
Œ CompuServe: 


The information service you won't outgrow." 
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SIMPLY 
THE BEST 


RESOURCE 
FOR 
DIRECT 
BUYERS! 


Use BYTE's fast, conven- 
ient card deck to find 
the best deals on com- 
puter products and ser- 
vices. Each mailing is 
loaded with essential 
hardware and software 
product information for 
making purchases direct 
from the manufacturer 
— and its absolutely free! 


The BYTE Deck is your 
#1 resource for: 


e CD-ROM 

* Networking 

® Multimedia 

e Windows 
and More! 


The next edition of the 
BYTE Deck mailing will 
arrive in your mailbox 
soon. Don't miss it! 


Advertisers: 
Call Susan Rastellini today at 
(603) 924-2596 or fax your order to 
(603) 924-2685 
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office. Even though the second and third 
installations are easier, they introduce the 
complication of installing the necessary 
gateway for keeping the system E-mail 
directories synchronized. Microsoft Mail 
includes the modules for doing this, but 
its model scales well only up to a few thou- 
sand total E-mail users. 

The problem is that this is a PC network 
with a PC DBMS, and the database oper- 
ations must occur on a client PC across 
the network; the result is too small a serv- 
er and too slow a database. Any organiza- 
tion with more than 300 users will proba- 
bly want to develop its own E-mail direc- 
tory scheme. Fortunately, Microsoft Mail 
can import and export directories, as well 
as interface to other programs, through 
DLLs and the MAPI protocol. 

In other words, you can extend and au- 
tomate Microsoft Mail by running external 
applications written in both C and Visual 
Basic. Despite Microsoft Mail's shortcom- 
ings as far as administration is concerned, 
the extensibility of the product is the one 
feature that makes it stand out in large and 
sophisticated installations. 

Àn organization we talked to that has a 
very large Microsoft Mail installation in- 
dicated that the fact that it had standardized 
on a single mail system was far more im- 
portant than the fact that it had to build 
its own directory service and write its own 
installation and administration manuals. 
Having one well-designed, consistent in- 
terface to E-mail is more important to this 
organization than the difficulties of ad- 
justing a PC-scale product to a widely dis- 
persed network of 20,000 users. 


Easier Access 
Lotus and Microsoft may own the bulk of 
the LAN-based E-mail market, but there 
are other contenders you may want to look 
into. Many run on top of MHS, a trans- 
port layer from Novell that uses a stan- 
dardized shared file space on a server. Ап 
MHS mail package uses this transport lay- 
er to provide its communication services. 
In theory, this means any MHS package 
should work seamlessly with any other; 
many users find this to be true in practice. 
Lotus is constantly tuning and enhanc- 
ing cc:Mail. The latest new tool is the 
cc: Mail Mobile client for Windows. It's 
a tremendous tool for remote offices, al- 
though it might be a bit cumbersome to 
handle on your portable computer due to its 
heavy reliance on a pointing device. While 
the Mac mobile client also requires a 
mouse, it manages to accomplish its task 
with simpler motions. 


Microsoft's totally new NT-based E- 
mail engine should be ready now, although 
client software is currently available only 
for Windows for Workgroups (and will be 
included in Chicago). The new engine will 
provide group functionality similar to that 
of Lotus Notes, and, with MAPI support, it 
should be just as open as Microsoft Mail. 
If it also includes access to the global E- 
mail community without optional pack- 
ages, customization, and modification, it 
will be an attractive package. For now, 
Microsoft Mail is a good choice if you 
need a closed E-mail system with just a 
few post offices. 

For LANs with around 300 users or 
fewer, a PC-based E-mail system such as 
cc: Mail or Microsoft Mail makes a lot of 
sense. Beyond that, finding names in the 
directory becomes a chore for users. With 
that said, we find both packages easy to 
use for clients (which should be one of 
your strongest considerations) and rough- 
ly comparable otherwise. The pros and 
cons cancel each other out. Either pack- 
age provides you with the necessary ad- 
ministration tools as well as the means to 
connect with the outside world. № 


Howard Eglowstein and Ben Smith are testing ed- 
itors for the BYTE Lab. You can reach Howard 
on the Internet or BIX at heglowstein@ bix.com. 
Ben is the author of Unix Step-by-Step (Hayden, 
1990). You can reach him on the Internet at ben@ 
bytepb.byte.com or on BIX as "bensmith. " 


cc:Mall | 
DOS (version 4,0)................... MP $295* 
Windows (version 2.01), Mac (version 2.0), 

05/2 (verslon 1.0)...................... пе: ..„$495* 
Unix (version 1.0).. sees cavesscasssorasersesisckeosernn DBIOT 
10-user upgrade .......scccssvneneseseresransessonsenstere $345 
25-user upgrade ................ КӨМЕ, АИ ave B45 
100-user upgrade .........:.......... ies ov vb oath 08 PO 95 
*Per post office. 

Lotus Development Corp. 


800 EI Camino Real West 
Mountain View, СА 94040 
(800) 448-2500 

(415) 961-8800 

fax: (415) 961-0215 
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Microsoft Mail for PC Networks 3.2 
10 АЕ но. оный, OOS 


Microsoft Corp. 

1 Microsoft Way 
Redmond, WA 98052 
(800) 426-9400 

(206) 882-8080 

fax: (206) 936-7329 
Circle 1341 on Inquiry Card. 


“They never told me the whole truth.” 
"They said | was "green? 
“They said | would save energy and money.” 


Here is the whole truth. 


Today, having a ‘green’ monitor is a nice start, but It’s a long 
way from actually running green. To be truly green, even 4-Stage 
VESA*-DPMS" compliant monitors must be instructed to power 
down when idle, if not they stay on at full power...even with a 
screen-saver installed. 


e Се. Қам 


ОРТ We at Optiquest have made it our goal | 


to become the Complete Green Solution. To do this, for | 


a limited time Optiquest will include Opti-Green™ Energy ч 
Saving Software for free ($29.95 value) when you purchase any of our 14" 
155 17" or 20" Optiquest ‘green’ color monitors. Opti-Green" Software will 
enable your monitor to automatically power down when idle after your 
programmed period of time. 

Our full line of Optiquest energy- 


What if my existing 
нул saving color monitors is hardware isn't green? 


environmentally efficient, each fully 
compliant with all VESA®- DPMS" and EPA Energy 
Star" performance standards. So, when choosing a 


monitor that combines quality, value, and truly green | 
We even make an Energy 
energy and cost performance, choose from the company | Saving Adapter that can 
suspend power to your monitor 
that = the Complete Green Solution. & printer, even if none of the 
present hardware is green. 


Above and beyond energy and cost 
savings, we're getting great reviews too. Our 1500D won this 


| ВВ year’s PC Magazine's Editors Choice Award Юг the second year in 
24 _ Ed а гом, Calling it "an excellent buy that’s very hard to pass up.” 
HE And PC World picked our 4000DC for its Best Buy Award, 
| saying "the extra-large display and on-screen controls make the 
Optiquest 4000DC a Best Buy." 

Check out Optiquest's high quality, energy-saving monitors and power-saving 
accessories for yourself. You'll see that the Optiquest Complete Green Solution is 
the one for you. For more information, call 1-800-THE-OPTI. 


$ OPTIGUEST. 


| compen’ 
HOICE Booth M4346 


© 1994 Optiquest, ire. 20490 Business Parkway, Walnut, California 91789 USA • Tel: (909) 468-3780 * Fax: (208) 468-3770 
The Energy Star emblem does not reoresent ЕРА ————— АВ trademarks mentioned in ths ad are the property of thew respective 
Repnnted from “РС MAGAZINE," March 15, 1994 e Reprinted from "РС WO = April, 1994 е Copyright © 1994 Ziff-Davie Pubiiening Company L.P, 
Note: 14°, 15", 17^, and 20° CRTs ием 13.27, 13.6", ag ‘and 18.7" diagonal viewalye ecresns, respectively, 
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486 /Репнит Cross Platform Tools 


The Fastest 32-bit Code 


Bessel Furictíon 121 * Cos (2*theta) 
DOS 


NDP Fortran hos come wih DOS 
screen graphics since it was introduced 
in 1987. The problem wih this approach 
today [$ that Just writing to the screen is 
not enough. You also to be able to 
interface the 32-bit AA that comes with 
your OS and possibly other API's, How- 
ever, taking advantage of a single АР is 
a time consuming tedious task. 


386, 486 & Pentium Compilers 


Microway's NDP family of 32-bit compilers 
generate globally optimized mainframe 
quality code that runs on the 386, 486, 
Pentium and i860. They run on 32-bit 
operating systems such as 05/2, UNIX, 
Solaris, Coherent, and DPMAVCR DOS 
Extenders. 


NDPFortran-90 с complete Ғойаг-90 
which runs in conjunction with te NOP Fortran. 
NDP Fortran™ Б а full F77 with Fó5, DOD, 
МБ and MS extensions. 

NDP C|C++ compiles K&R and ANSI C plus 
is C+ + Release 2.1 compliant. 

NDP Pascal is а full ISO Level 1 Pascal with 
BSD extensions that can Interface the NDP C 
runtime libraries. 


NDP Language Pricing 


DOS versions include а VCAMV DOS Ex 
tender, DPM Interface layer, support for x87 
and Weitek coprocessor, МОРУпк, NDPLID and 
GREX - our DOS graphics library. The Pentium 
release adds new code 


royalty 
free ОРМ and МСА plus symbolic debugging. 
DOS 386/486 уегог............................ $695 
DOS Pentium уегіоп............................ $995 


05/2 Developer's Pack includes ІВМ О5/2 
WorkFrame and Toolkit, These tools use the IBM 
Unker. Deduct $100 If you dont need the 


Workfrome. 386,486.................................. $595 
о cocco т” $795 
UNIX 386/486 use the native tools and are 
available for SCO or IS€ UNIX .............. $1195 
Coherent уегістп...................................... $295 
МОР Ғоғіғап-90................................ $395 


NDP Fortran, МОР C|C- + 
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VGP solves the АР interface problem 
wih а universal vector format that 
can be converted into EPS, TIF, GEM, 


даса» СОМ, WVF, etc. You create plots 
ЕТ with calls to NDP Fortran or C. 
uded with the compiler is a DISPLAY 
ogram that runs on the OS ordered, 
ys want to A e , import PS 
or ТТ fonts or do real time screen plots by 


1860 Supercomputers 


Gigacube'"" - Your choice of GuadPutes or 
ArrayProXPs - a Gigafiop starting at.......... $50K 


ArrayProXP ^ - EISA Атау Processor - 
features а zero wait state 50 MHz 64-bit 
memory system. The 400 MBSec memory 
bandwidth in conjunction wih 100 megafiop 
ІВФОХР results In 28.96 Unpack megaflops, 94 
megafiops doing dot products and 70 
megafiops doing FFTs. The card bursts on the 
EISA bus at 33 MB/Sec and holds up to 256 
megabytes of RAM from ................... $8995 


QuadPuter-860 - The word's most cost 
effective Supercomputer. The QuodPuter Ir 
cludes four modules, each containing а 25 
MHz 1800 and two megabytes of local mem- 
ary. The modules plug Info an EISA card that 
provides 32 megabytes of shared memory. A 
single QuadPuter has an aggregate 

of 200 megaflops! With software from..... $9995 
Number Smasher- 860 = - our ISA 860 
card comes with 8 or 32 megabytes. It im 


cludes оп NOP Language - 80 megafiops of 
throughput starting Of just.......................... 2995 
NDP Fortran-860 along wth ou 


СІС+ + and Pascal utilize advanced scalar 
code generation techniques to optimize the 
18605 s numele сасгрейоптпагее.......... $1995 


PPS-860 be gere scheduler, takes 
assembler ond converts scalar opera- 
tons into pipelined operations running in dud 
instruction mode. Scalar speed ups in the 
range of 10 to 50% are common.............. $500 


VAST-II Vectorizer speeds up vector codes 
100 to 30096. Includes a library of 700 vector 
primitives $1495 
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binding VGP into your program, you can 
purchase one of several upgrades, or the 
source! Best of all, you get the same out- 
put Independent of the OS you are using 
and VGP supports over 20 different types 
of plots, making it easy to create displays 
which communicate your ideas. 

DISPLAY Export Extensions................... 145 
Binary/C Source library................ $395/695 


Pentium/486 Workstations 


486-BX Workstations - а Mcroway Tower Б 
ihe idea solution to your 486/Pentium needs. 
They feature Industrial grade American power 
supplies, heaw duty cooling and easy access. 
All motherboards are carefully bumed In and 
equipped with 50 Amp connectors. Some of our 
motherboards can be upgraded or purchased 
wth Pentiums, Our BX Towers make great Work- 
stations, file servers, and CAD/CAM stations. They 
were originally engineered to house 1860 arrays, 
as NFS computational servers. Each 
system is customized with the OS of your choice, 
Including ISC UNIX, OS/2, DOS and Window, 
What differentiates Microway towers 5 our ability 
to Integrate the peripherals you need, including 
SCSI tape drives and CD-ROMs, network cards 
and high quality hard disk and graphics adapt- 
— 486-BX systems сте used worldwide perfom- 
ng demanding tasis from testing jet engines to 
на Ан Cal today for our ВХ Catalogue. 
Search Engines & Libraries 
MSE-160 EDS Text templo e ISA card 
esses megabytes o second, 
ncludes Text Retrieval LU d Pol P $950 
IFASL. compiled and validated ver- 
sion of the | mainframe libraries, available 
for ће 386486 а 1860, Оор Е 


SVE TADS Foe TER TASH Hower ав оч оао ето е зә аз ефт 


NAG Mcroway complied and validated 


Foundation x86/860......................... $1195/1995 
КОР... ч... гь», еза нев ее заара унае навевазэге | LL Due 
АСЕ КП. ы: omni orat imr $2995/3995 
КОСК & ASSOCIATES hond coded 1860 I- 
braries. DSP library does 1024 real FFT in 500 
microseconds! 

ОР... „ланаца: 750 Po — $500 
LAPACK and BLAS. sources included. 
386/486................ ТОБ o c—— $295 
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U.K 81-541-5466, Poland 22-414115, Greece 1-2915672, France 130-541767 


[ПИ System 


Without Peer 


Zenith Data Systems’ $999 file server dramatically lowers the entry 
point for peer-to-peer networking 


BARRY NANCE 


8-2 eer-to-peer LANs аге ап шехреп- 
sive networking option for work- 
groups and small businesses. But 
peer-to-peer design has drawbacks. Com- 
plex setup can be one, because there are so 
many possible arrangements for sharing 
resources compared to a similar-size client/ 
server LAN. Depending on how many 
workstations double as servers, assigning 
drive mappings between machines can ac- 
tually be harder with a peer-to-peer LAN. 

More important, having a PC act as both 
workstation and server increases the risk of 
data loss. In a DOS or Windows environ- 
ment, an application bug can lock up a 
shared server. At best, such a crash will 
cost you the time it takes to reestablish 
your connection to the shared hard drive. 
Át worst, you may lose the file you were 
saving to the shared disk. 

You can buy a separate PC to act as a 
dedicated server, but then you're getting 
away from a low-cost solution. You'll also 
find that people tend to ignore the "hands 
off" signs you attach to the server and use 
it to run applications anyway. 

Collaborating with Novell, Zenith Data 
Systems has brought out a solution for 
these and other peer-to-peer LAN pitfalls: 
the Z-Stor Personal Server. It's a small, 
inexpensive PC with most of the functions 
you'd want in a small workgroup server, 
few of the functions you'd need to run ap- 
plications on the server, and a $999 price 
that fits into a peer-to-peer budget. The Z- 
Stor also offers quick, simple setup, al- 
most installing itself. You simply connect 
it to an Ethernet LAN and power it on to 
provide shared file and print services. 


Defining "Personal" 

In naming the Z-Stor a “personal server," 
ZDS has defined a new product category, 
one that also blurs the distinction between 
peer-to-peer and client/server LANs. This 
product is unusual in other ways, too. It’s 
а small (8- by 11- by 12-inch) box that 
comes preloaded with Novell's Personal 
NetWare operating system. It provides 
built-in Ethernet, SCSI, and PCMCIA con- 
nections, but it doesn’t provide keyboard or 
monitor connectors and it lacks expansion 


slots. It sets up in minutes 
and automatically recon- 
figures when you add the 
expansion options ZDS 
provides. 

The Z-Stor comes with 
Cyrix’s Cx486SLC CPU, 
running at 25 MHz, and 2 ace 
MB of RAM. The $999 p1 Е 
Model 400 hasa210-MB | | /|( 


—-- 


IDE hard drive, while the EM Б 


$1599 Model 1000 runs 
a larger (540-MB) IDE 
drive. The server uses the 
on-the-fly file compres- 
sion facility of Novell 
DOS 7 to give you about 
400 MB of storage on the standard 210- 
MB IDE disk and around 1 GB on the 
Model 1000's 540-MB disk. 

ZDS doesn't provide a keyboard or a 
monitor with the Z-Stor—or even con- 
nectors to attach them. You configure the 
unit remotely from a workstation using a 
utility preloaded on the server. Omitting 
the keyboard and monitor reduces the Z- 
Stor's price, discourages people from run- 
ning applications at the server, and reduces 
the server's user interface to just the on/off 
switch. But the Z-Stor is only a partial so- 
lution in this regard, because you can still 
run character-based DOS applications on 
the server through remote control. 


Connectivity and Storage 

While you can't hook a keyboard and 
monitor to the Z-Stor, you can connect to, 
control, and share its resources through 
Ethernet or Token Ring or by modem. You 
also get an SNMP agent that you can op- 
tionally load at each PC running Personal 
NetWare. The Z-Stor doesn't have a seri- 
al port or an expansion slot. You can con- 
nect a modem through its PCMCIA 2.0 
Type II slot, and a shared printer or a note- 
book PC to its 25-pin parallel port. 

The on-board NE2000 Ethernet adapter 
in the Z-Stor provides an RJ-45 port for 
connecting to a lOBase-T Ethernet LAN, 
and a FriendlyNet port for connecting to 
thin or thick Ethernet. ZDS will sell you 
an optional Asante adapter ($69 for thick- 


The 8- by 11- by 12- 
inch Z-Stor Personal 
Server provides 
dedicated file and 
printer sharing for 
peer-to-peer 
Ethernet LANs. The 
optional internal 
CD-ROM adds $499 
to the $999 base- 
unit price of the 
Model 400. Hooking 
to coaxial cable 
requires an optional 
FriendlyNet 
connector (inset). 


net, $89 for thinnet) 
if your LAN doesn't 
use 10Ваѕе-Т un- * 
shielded twisted pair. 

The optional Token Ring PCMCIA card 
($579) auto-senses your LAN’s ring speed. 
(The card attempts to join the LAN first 
at 4 Mbps, then at 16 Mbps.) Installing the 
Token Ring adapter automatically disables 
the built-in Ethernet. ZDS also offers an 
optional 14.4-Kbps PCMCIA modem for 
$299. Because the Z-Stor has just one 
PCMCIA siot, you cannot simultaneously 
use Token Ring and connect to the server 
through the PC-card modem. 

In addition to the internal 3'4-inch IDE 
drive bay, two half-height 5'A-inch stor- 
age bays open to the rear of the Z-Stor. 
The server accepts up to two SCSI devices 
through its built-in SCSI-2 connector. 
SCSI hard drive options comprise a 500- 
MB drive for $999 and a 1-GB unit for 
$1599, letting you add up to 2 GB of ad- 
ditional storage space (and perhaps double 
that with Novell DOS 7 file compression). 

A Toshiba CD-ROM drive ($499) is an- 
other SCSI option, and you can also pur- 
chase a floppy drive (31- or 5'/-іпсћ, or 
both); the Z-Stor comes with none. For 
backup, ZDS offers a $449 250-MB mini- 
cartridge quarter-inch tape drive or a $1599 
1-GB DAT (digital audiotape) drive. The 
Z-Stor complies with EPA Energy Star 
guidelines and consumes only about 30 W 
of power while running. continued 
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Loaded and Ready 
The Z-Stor comes with Novell DOS 7 and 
Novell Personal NetWare loaded on its 
hard drive, along with installation and re- 
mote maintenance utilities. DOS 7 15а 
new version of Novell's competitor to IBM 
PC-DOS and Microsoft MS-DOS. Novell 
DOS 7 offers features similar to those of 
PC-DOS and MS-DOS, including built- 
in file compression, but Novell's DOS also 
offers multitasking and comes with Per- 
sonal NetWare. Novell's latest peer-to- 
peer NOS (network operating system) en- 
ables you to access NetWare file servers 
and also lets your PC play the role of file 
server to other workstations on the LAN. If 
you use just the Z-Stor as your file server, 
you have a LAN environment similar to 
but slightly slower than that provided by 
the server-based NetWare 3.x or 4.x. 

With the Z-Stor you get one copy of 
Novell Personal NetWare to install on a 
workstation; for more workstations, you'll 
need to buy additional copies. The Z-Stor 
comes configured for a maximum of 25 
workstations, but a workgroup size of two 
to 10 people is a more realistic load. 

The Personal Server Extended Services 
utility gives you remote control of the serv- 
er from a workstation. Through its menus 
you can install the server, run DOS com- 
mands, view or change the server's status 
and configuration information, and reboot 
the server from a workstation. 

To discourage using the server to run 
applications, the remote-control function 
won't run graphical software (e.g., Win- 
dows), nor can you use your mouse through 
the remote-control link. Only text-mode, 
command-line software will run. You can 
connect to and administer the Z-Stor re- 
motely via the optional PCMCIA modem 
as well as through a LAN connection. 

The Extended Services software runs 
in text mode or under Windows. You run 
the Extended Services installation after 
connecting to the Z-Stor. The server-status 
menu option displays the amount of RAM, 
server disk space (free/ 
total), number of re- 
boots, hours in opera- 
tion, and whether to 
run CHKDSK. 

The server config- 
uration option lets you 
see and modify the 
server's workgroup 
name, language, Ether- 
net frame type, and To- 
ken Ring speed. The 
server's built-in router 
function lets you ac- 


(800) 553-0331 
(708) 808-5000 
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About the Product 


Z-Stor Personal Server 
Model 400 (210-MB hard drive) 


Model 1000 (540-MB hard drive)...$1599 
Tested configuration (Model 400 
with CD-ROM drive and 
FriendlyNet thinnet adapter) 


Zenith Data Systems 
2150 East Lake Cook Rd. 
Buffalo Grove, IL 60089 


fax: (BOO) 472-7211 
Circle 1077 on Inquiry Card. 


cess other servers when you connect to the 
server through a modem. If you opt for a 
tape backup unit in your Z-Stor, you can 
use the tape-drive menu option to back up 
your server. ZDS preinstalls modified Con- 
nor tape-backup software in the server. 
You can't change the Z-Stor's AUTO- 
EXEC.BAT or CONFIG.SYS files, nor 
directly modify the server’s NET.CFG file. 


These prohibitions keep you дааа 


18 ше: 222 ZSTOR Extended беуіссе | | 
Coanection Utilities Remote Console Таре Help 


from inadvertently reducing the 
server to a nonbooting, expen- 
sive paperweight. The Z-Stor 
uses preloaded NE2000.CFG, 
TOKEN.CFG, MODEM.CFG, 
IPXROUTE.CFG, and OTH- 
ER.CFG files to dynamically 
build the NET.CFG file at boot 
time. If you edit these files, the 
Z-Stor software checks your 
changes before applying them 
to the NET.CFG file. 

To гип a particular program at boot time, 
you create a PROFILE.BAT file the same 
way you’d create an AUTOEXEC.BAT 
file on a reguiar PC. Unfortunately, the 
Z-Stor does not remember the time of day 
across a power-off reboot; you must use 
the NET NTIME command each time you 
boot to synchronize the server’s date and 
time with that of your workstation. 

One of the software modules (codevel- 
oped with Novell) running on the server is 
a network watchdog program that can de- 
termine if the network has failed. If the 
watchdog program senses a problem, it 
shuts down the server, reboots, and at- 
tempts to reestablish previous connections. 

ZDS offers a special PCMCIA card 
($149) to easily reinitialize the Z-Stor if 
the server’s hard drive fails. To recover 
from a crash, you insert the PCMCIA card 
and power on the server. No CNE (cer- 
tified NetWare engineer) need be present. 


Up and Running 

After only a few minutes out of the box, 
the Z-Stor was up and running as a file 
and print server. The 
floppy disk—based in- 
stallation of Personal 
NetWare on a work- 
station actually took 
longer than putting the 
file server on the LAN. 
Total set-up time was 
less than 8 minutes. 

I tested the Z-Stor 
on a 10Ваѕе-2 (thinnet) 
Ethernet LAN with 
several other PCs. One 
was a 25-MHz Com- 


$999 


$1587 


pudyne 486 machine running Windows 
for Workgroups that I set up to be a Per- 
sonal NetWare workstation. The Personal 
NetWare installation process transformed 
Windows for Workgroups to work coop- 
eratively on the new LAN. A NetWare 
3.11 server on the Ethernet segment al- 
lowed me to evaluate how the Z-Stor 
would work on an existing NetWare LAN. 


Ii 


With the Persona! Server Extended Services utility you 
can remotely view the status and configuratioa of the 
Z-Stor Personal Server from a workstation. 


And a LaserJet printer, which I attached 
to the Z-Stor's parallel port, became a 
shared resource for hard-copy output. 

From the Compudyne system, Personal 
NetWare let me access the Z-Stor as easi- 
ly as the NetWare 3.11 file server. Copy- 
ing files between the servers and running 
applications, with a stopwatch to time the 
operations, told me the Z-Stor wasn't quite 
as fast as NetWare 3.11 running on an 
equivalent 25-MHz 486 machine. How- 
ever, a typical workgroup of 2 to 10 work- 
stations should be able to use it without 
significant performance penalties. 

The Personal Server Extended Services 
utilities work well, but you probably will 
rarely need to use them; the Z-Stor Per- 
sonal Server doesn't need a lot of baby- 
sitting. Except for making tape backups 
of your files at the server, there's simply no 
need to run any software on the server oth- 
er than the NOS itself. Small, utilitarian, 
and easy to set up, the inexpensive Z-Stor 
is just right for peer-to-peer LAN work- 
groups that need to share files and a print- 
er but want the reliability that a server- 
based LAN offers. № 


Barry Nance, a BYTE contributing editor and a 
programmer for the past 20 years, is the author of 
Using OS/2 2.1 (Que, 1993), Introduction to Net- 
working (Que, 1992), and Network Programming 
in C (Que, 1990). You can reach him on the In- 
ternet or BIX at barryn@bix.com. 


Outstanding. 


Once in a while, something is created that goes 
above and beyond the ordinary. 
Something better than the rest. 

In the realm of copy protection locks, the Hardlock™ 
copy protection system rises above the others in 
securing your applications against unauthorized use. 
Hardlock is the only lock that uses a programmable 
algorithm, far more complex to decode than simply 
reading the contents of a memory chip. Hardlock also 
features selectable anti-debugging and reverse 
engineering protection as well as protection against 
hardware emulators, which no other lock has. 


Security. Quality. Technology. 
Hardtock is state of the art. 


т 


993 C. Herscovici/ARS, New York 


Call us to find out more about how Hardlock can 
provide your masterpiece with the security it 
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Poet in Motion 


Poet 2.1 combines am object-oriented model with the best features of 


а multiuser database 


RICK GREHAN 


Eile 


Poet - IDE 


advanced 


ith everything in the | 
programming world 
turning, it seems, | 


into an object of one sort or another, 
it's inevitable that the trend of OOP 
(object-oriented programming) 
should spill into the database world. 
You would hope, of course, that 
such spillage would occur with a lit- 
tle thought behind it, not just as a 
consequence of technological iner- 
tia. Poet 2.1 puts the object-oriented 
model to good use and includes all 
the accoutrements you'll find in a full- 
blown multiuser database: compound in- 
dexes, locks, even multilevel transactions. 

I explored the single-user personal edi- 
tion for Windows 3.1 and Microsoft Vi- 
sual С++. Versions are available for other 
compilers and platforms, including NT, 
05/2, Mac System 7, NextStep, and sev- 
eral Unix variants. А professional edition 
(multiuser) is available on most of these 
platforms. 


Beyond Relational Data 

As justification for the move to ODBMS- 
es (object-oriented database management 
systems), proponents claim that certain 
problems crop up when trying to manipu- 
late a relational DBMS from within a С++ 
or Pascal program. In particular, there has 
appeared the notion of impedance mis- 
matching, a term borrowed from the elec- 
tronics world. Working with a relational 
database from within a language such as 
C++ forces your data to undergo a struc- 
tural transformation when it passes from 
your application to the database or vice 
versa. 

For example, suppose you have a data- 
base consisting of an EMPLOYEE table 
and a DEPARTMENT table. п your pro- 
gram, you might be tempted to [ay out 
structures that will hold rows fetched from 
each table: 


struct employee 1 

char name[20]; 

date birthdate; 

struct dept* department; 
і: 


~ Poet Pro ect 


t SOM С 
ndidrese hed 


person.hcd 
| / Author: 


Class Browser 


struct dept | 
char name[10]; 
struct employee* depthead; 
s 


This scheme could produce a number of 
problems. First, the С++ structures repre- 
sent the connections between employees 
and departments using pointers, while the 
database system (if it is relational) will 
handle these connections via foreign keys, 
which will likely be stored as strings. 

Next, the employee structure includes a 
member of type date, which could be a 
class for which you've built methods that 
allow your program to easily perform sort- 
ing or comparison operations on calendar 
dates. If the internal storage format of a 
date as handled by the database is different, 
you'll have to build conversion functions 
to move data from one format to the other. 

Poet seeks to alleviate these problems by 
creating a DML (database management 
language) within the structure of the С++ 
class syntax. At the heart of this idea is 
the notion of persistent objects: objects 
that have the look and feel of instantia- 
tions of C++ classes but can be placed in 
permanent storage in a database. 

Poet manages the storage and retrieval 
of contained or referenced objects invisi- 
bly. When you load an object from the 
database, all referenced objects are also 
loaded, with pointers properly "wired." 


Edit Project Build Class-Dict. Base Options Windows E 


| 3838 36-30-36 35-360 и-и и ии ию ии ии ими и-и. 


| Poet 2.1 is a true object-oriented 
database that uses the same 
Шын structures as C++ programs. 


The Front End 

From the programmer's point of view, 
working with Poet is a matter of dealing 
with the preprocessor, PTXX. Actually 
more than just a preprocessor, PTXX takes 
a special header file (identified by a .hed 
extension) into which you have placed the 
definitions of the classes whose objects 
will reside in your database and, from that 
file, generates all the C++ source needed to 
manipulate those objects. 

Suppose you’re working for an organi- 
zation that has need of a client database 
and you decide to use Poet for the task. 
Since this is, after all, OOP, ГИ assume 
that you’ve defined a class called Client 
that will hold each client's data. I'll also as- 
sume that you're a Poet pro: You’ ve built 
your application's source code, you've fed 
everything to PTXX, and you're ready to 
include what PTXX has given you into 
your С++ program and hand it all to the 
compiler. What, precisely, has PTXX 
given you? 

First, it has made a container class called 
ClientAllSet, a potentially humongous set 
whose elements are of class Client. Mem- 
ber functions allow you to traverse the set 
in various ways, retrieve elements from 
it, store new elements into it, delete ele- 
ments, and so on. ClientAllSet is attached 
to the database of persistent objects out 
on disk. (This process of attaching a class 
to a database amounts to issuing a call to 
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NSTL Exclusive Report Series - — from the publishers of Software Digest and PC Digest 


NSTL's 20,000 sq.ft. test facility, 
is the largest independent testing 
and evaluation facility in the 
microcomputer industry. 


NSTL... 


Testing the Limits 


NSTL, a division of McGraw 
Hill, Inc., is an internationally 
recognized testing authority. 
NSTL's Software Digest and 
PC Digest Ratings Report 
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objective software and 
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АПШ Poet in Motion 


"connect" the Cli- 
entAllSet class to a 
named database. 
From that point on, 
Poet handles the 
traffic flow of ob- 
jects between disk 
and memory auto- 
matically.) 
Second, PTXX | 
defines a query 
class called Client- 
Query. The member 
functions of Client- 
Query allow you to 
specify a query's 
parameters. These 
specifications get 
assembled into an 
object of class Cli- 
entQuery, which 


| АВТО 


Application 


Information Retrieval: Relational vs. Object-Oriented Approach 


you then pass to Retrieving information from a typical relationa! database (a) usually means pulling a 
the Query member row from a table structure, disassembling the fields, and translating them into 
function of Client- variables your program can use. Poet (b) lets you pull objects from the database and 


AllSet. 
Finally, РТХХ defines another container 
class, ClientSet. The behavior of ClientSet 
is much like that of ClientAllSet; its func- 
tion is to hold an arbitrary number of ob- 
jects of class Client, and you usually use 
ClientSet objects as a repository for query 
results. It is, however, not persistent. 

All these classes are placed in .hxx and 
.cxx files, which you tie into your pro- 
gram via include statements. Simplest 
among the database manipulation meth- 
ods are Put () and Get( ), which, respec- 
tively, store objects into and retrieve ob- 
jects from the database. Simple as they 
seem, however, things can get complex. 
Ап object of one class may contain as а 
member an object of another class. So an 
operation that appears to fetch a single ob- 
ject may actually fetch a nested Russian 
doll of objects containing objects. Fur- 
thermore, objects of class А may contain 
a pointer to an object of class B; fetching 
a classmember of А would require fetch- 
ing the proper classmember B and resolv- 
ing A's pointer to B. Poet handles it all, 
loading referenced objects and resolving 
pointers. Poet even allows you to control 
how much gets loaded. 

For example, in the preceding case, you 
might want a fetch operation to retrieve 
only object A—leaving the pointer to B 
dangling—and retrieve object B only 
when you specifically issue a call to do 
so. Poet allows this via the ondemand 
key word: The system will not retrieve an 
object of type ondemand unless it 1s ex- 
plicitly told to. 


place them directly into C++ class structures—all pointers and references intact. 


Queries and Sorting 

Querying is handled by the query class 
that Poet automatically builds for every 
persistent object class. Poet fills query 
classes with methods corresponding to 
each member of its parent class. If you 
define 


persistent class Client | 
short clientid; 
char name[30]; 

b: 


Poet builds the following query class (I’ve 
left out some of the details of the member 
functions for clarity's sake): 


class ClientsQuery: public PtQuery 
{ 
public: 
Setclientid(...); 
Setname(...); 
T 


You can see that each member of Client 
has caused Poet to generate correspond- 
ing Setxxx functions. To locate the client 
whose ID is 47, the query would look like 
this: 


ClientAllSet *clall = 

new ClientAllSet(objbase); 
ClientSet *resultenew ClientSet; 
ClientQuery clquery; 


clquery.Setclientid(47,PtEQ); 
clall-»Query(&clquery,result); 
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The Setclientid() member function of 
clquery lets you specify the parameters of 
the query. You then pass a pointer to this 
query object to the Query member function 
of с1а11‚ which performs the query and 
places the results in result, a container 
class that can hold an arbitrary number of 
Client objects. Once the query has com- 
pleted, you can use member functions de- 
fined for objects of class ClientSet to 
"browse" the query's results. 

Finally, Poet also builds qucry class 
member functions that allow you to sort 
the query results. So, if you've built a 
query that locates all client IDs greater 
than 100 and you want to sort by name, 
you simply issue clall.SortByName(Pt - 
ASCENDING) before building the query. 
The items will be loaded into the result set 
in ascending order by client name. 


Indexes 

Indexes can significantly speed the query- 
ing and sorting process. If you create a 
class to which you wish to attach an in- 
dex, you must build one or more class 
members of type useindex. The name of 
that member will appear elsewhere, in an 
indexdef definition. Ап indexdef looks 
like a typical C--4—derived class defini- 
tion, but it contains no methods—only data 
members. This is best illustrated by the 
following code: 


persistent class Client | 
Short clientid:; 
char пате[30]; 
Address address; 
Phone phonenum; 
useindex IdIndex; 
useindex NameIndex; 


b: 


indexdef IdIndex: ClubMember | 
clientid: 
I 


indexdef NameIndex: ClubMember | 
name[[20]]; 
clientid: 

s 


Objects of class Client have two index- 
es associated: IdIndex and Мате [пдех. 
The first has only one component, cl i- 
entid (in this example, a unique ID num- 
ber assigned to each client). The second 
is a compound index, consisting of name 
and clientid. Notice the double brackets 
in the name member of NameIndex. This 
tells Poet to use only the first 20 characters 
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of the name field in constructing the in- 
dex. Poet is intelligent enough to use in- 
dexes whenever such use would speed a 
query. For example, Poet would use 14- 
Index for handling a query along the lines 
of "Which client's ID number is 400?" 


Transactions 

All Poet operations include some form of 
transactioning. Whenever you store an ob- 
ject, you may also be storing all other ob- 
jects referenced by that object. (I say may 
because how much is actually stored can 
be controlled by the depth mode parameter 
in the store operation. This depth indicator 
has four settings, ranging from “store only 
the object itself” to “store the object and all 
objects it references.”) When you issue a 
store operation that triggers placing mul- 
tiple objects into the database, Poet stores 
either everything or—if any part of the 
operation fails—nothing. 

If you’re particularly antsy about the 
safety of your data, Poet does provide an 
optional two-phase commit. In this case, 
Poet builds a forward recovery file—a file 
that contains the write operations Poet in- 
tends to perform on the database—before 
making any updates. Even if the system 
crashes, Poet can use the forward recovery 
file to rebuild the database. Of course, en- 
abling the two-phase commit option means 
that database I/O runs more slowly, since 
it requires twice the usual write operations. 

The transactions I’ ve described are sys- 
tem-level transactions. Poet also supports 
user-level transactions, which are handled 
using the time-honored begin/commit 
bracketing structures. Specifically, once 
you've connected to a database, you can is- 
sue a BeginTransaction() method call, 
carry on database operations, and conclude 
with a CommitTransaction() call. All 
operations between the two calls are post- 
ed to the database only when Commi t- 
Transaction() executes. If something 
goes awry during the transaction, you can 
issue an AbortTransaction( ) call and 
the database will be left in its original state. 


Locks 

Where transactions provide one form of 
concurrency mechanism, locks provide 
another. It's important to note that some 
locking goes on "under the sheets" when 
you enable transactions. Specifically, if 
you store or delete an object from within a 
transaction, Poet automatically places a 
transaction lock on that object to ensure 
that no other processes will mess with 
the object until the transaction is safely 
committed. continued 
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PC-xware 


Accessing a Unix application from your PC no longer 
means you have to leave the world of Microsoft Windows. 
That’s because NCD has brought its leading X server да 
technology to your PC. ] 

It’s called PC-X ware, and it's a Windows 
application. So it allows you to access both 
graphical X and character-based Unix applications gy 
in the same way you currently access, say, Excel. Ё 
Or Word. And since the complexity of Unix 
is masked behind Windows icons, displaying 


а Unix application on your PC requires nothing 


more than a point and a click. 

What's more, only PC-X ware integrates fast X access 
with the tools needed to get Windows and Unix not just 
working together, but complementing one another. 
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XRemote serial protocol. 

Which means your PC can access all 
your hosts and all your applications without 
the need for extra software. And if you're 
also after Unix files, PC-X ware even has 

integrated file transfer and NFS options. 

If all this sounds like something you 

could get friendly with, call NCD today at 
1-800-793-7638 and ask for PC-Xware. 
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In the case of explicit locks, Poet pro- 
vides seven lock types, ranging from no 
locking to exclusive locking. In between, 
locks are classified based on what your 
process intends to do, along with what 
your process wants to prevent other 
processes from doing. For example, the 
PtLK_READVWRITE lock level indicates 
that your process will be reading the locked 
object so no other processes should try to 
write (or delete) it. 

Since Poet is an object-oriented system, 
the question arises of how much in the 
database is being locked. Poet has four 
lock depths, from flat (which locks only 
the object being locked) to deep (which 
locks the object and all its referenced 
objects). 


Events 
Suppose you’ ve initiated a query on a data- 
base that's likely to take a long time. It 
would be nice if you could keep the user 
apprised of the progress of the query and 
allow her to cancel the query if she de- 
cides it's taking too long. 

Associated with each Poet database is 
an exception manager, and within the ex- 
ception manager are 
methods that let you 
install callback func- 
tions for progress 


About the Product 


Poet Personal Edition for Windows 2.1 
(as tested) 


Client(short clientid, 
char* cname); 
Client; 
virtual int Notify(PtOnDemand 
*Object, PtOnDemand *Root, 
PtWatchMode Action); 
l2 


Client MyClient(44, "Bob"); 
PtWatchSpec WatchDel 
(PtWATCH, DELETE,PtDEEP); 


MyClient.Watch(&WatchDel); 


In this example, I’ve defined the per- 
sistent class Client and overridden its vir- 
tual Notify() member function. Later in 
this hypothetical application, I’ve created 
a new Client object, “Bob,” to which is 
attached a watch specification. The param- 
eters of the specification tell Poet that 1 
want my Notify() routine called when- 
ever someone tries to delete “Bob.” 

You can create more than one watch 
specification for a given object. Poet al- 
lows you to set watches for store, update, 
lock, and unlock operations. Furthermore, 
you can set the depth 
of the watch, in fash- 
ion and function sim- 
Паг to setting the 


monitoring (a call- 
back function being a 
routine in your appli- 


Requires Windows 3.1, 4 МВ of RAM, and 5 
MB of free disk space; versions available for 
Microsoft Visual C++, Borland C++, and 
Symantec C++. Other platforms supported. 


depth of a lock oper- 
ation, which I de- 
scribed earlier. 


cation that Poet calls). 
You can build call- 
back functions that 
are triggered at the 
beginning, during, 
and at the conclusion 
of a database opera- 
tion. If you really 
want a spyglass into 
your database, every 
persistent class that is 
built by Poet inherits 
member functions 
Watch() and Notify(), which your pro- 
gram can use to track what operations oth- 
er processes may be performing on an 
object. The Watch() member function 
accepts a watch specification as its argu- 
ment; if the conditions of the watch spec- 
ification are satisfied, the object's Noti- 
f y) function is called. Again, some code 
will clarify this: 


Software for prices. 
Poet Software Corp. 


(800) 950-8845 
(408) 970-4640 
fax: (408) 970-4630 


persistent class Client { 
short clientid: 
char name[30]; 

public: 


Poet Professional Edition SDK 
(multiuser), compatible with Windows for 
Workgroups and Microsoft Visual С++ 

Other platforms are supported; contact Poet 


4633 Old lronsides Dr., Suite 110 
Santa Clara, CA 95054 
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Coda 

Hard-core, meat-eat- 
ing С++ program- 
mers faced with their 
next database project 
would do well to ex- 
amine the possibili- 
ties offered by Poet, 
since it allows them 
to use the structures 
they'll be coding into 
their programs as the 
same structures that will feed the database. 
If you couple Poet with a good class li- 
brary that allows the rapid construction of 
GUI objects (e.g., Microsoft Foundation 
Classes), you've got a platform that ap- 
proaches—and in terms of flexibility, 
probably exceeds—many of the self-pro- 
claimed fourth-generation GUI/database 
applications generators that are on the mar- 
ket today. Bi 


Rick Grehan is technical director of the BYTE 
Lab. You can reach him on the Internet or BIX at 
rick е bix.com. 


Software 


Desktop Dictation 


The IBM Personal Dictation System delivers a voice-controlled computer 
interface and sophisticated speech-to-text software—on a 486-based PC 


STANFORD DIEHL 


Еһе IBM Personal Dictation Sys- 
yi tem, or IPDS, brings computer- 
based dictation services to a main- 
stream corporate audience. The system 
combines a voice-controlled application 
interface with a sophisticated dictation 
system. Less than two years ago, this type 
of system required the horsepower of an 
RS/6000, but the system I evaluated ran 
on a 486-based OS/2 desktop. IBM is cur- 
rently working on a Windows version. 


The Technology of Speech 

The IPDS requires a single adapter, along 
with OS/2 2.1 software. The adapter pro- 
vides audio input and output and also 
includes a DSP (digital signal processor) 
that handles the computationally intensive 
dictation algorithms. The system must be 
able to immediately access the acoustic 
models of up to 32,000 words as well as 
the parameters stored for the speaker's 
voice. 

Naturally, this requires some memory. 
IBM recommends 16 MB of RAM—8 
MB for IPDS, the rest for OS/2. IPDS oc- 
cupies 32 MB of hard disk space and con- 
sumes an additional, recoverable, 30 MB 
during training. After training, 2 MB or 
less should hold your voice parameters, 
but optional dictionaries add 10 to 15 MB 
each to the hard disk requirements. During 
a dictation session, the system stores data 
for the correction phase, including audio 
data (for playback) and possible alternative 
words. So you'll need lots of space dur- 
ing a dictation session—over half a mega- 
byte per minute of speech. At the end of a 
session, those resources are recovered. 

Discrete-speech systems support large 
vocabularies. IBM's dictation system ships 
with a 20,000-word office correspondence 
dictionary. Optional specialized dictio- 
naries range from 16,000 to 30,000 words; 
you can add 2000 words to each dictio- 
nary. You must pause discretely between 
each word you speak, and you have to train 
the system to understand your voice. Com- 
bining a command interface with dicta- 
tion technology enables you to create and 
save documents in a completely “hands- 
free" environment: You can dictate and 


enter system commands |с 


with your voice. раа ж.ж. 


Basic Training 

To train the system, you 
must recite, one sentence at 
a time, a script that appears 
on your screen. My train- 
ing session took well over 
an hour. The process can 
get a bit tedious, but you 
can pause the session at any 
time and resume training 
later. Once you have com- 
pleted the training session, 
the system requires another 
2 hours to process the data. 

The system builds an 
icon for you on the desktop. Double-click 
on it, and the system loads the IPDS. 
Clicking on the microphone button at the 
bottom right corner of the screen turns the 
microphone on and off. Say “dictation win- 
dow,” and the dictation application starts 
up. You are presented with a window that 
looks much like a blank word processing 
document. Say “start dictation,” and the 
system will begin translating your speech 
into text. Once I got the hang of speaking 
with a pause between words, I dictated 
fairly quickly, up to 70 words per minute. 

I dictated a number of different types 
of documents into the system: press re- 
leases, magazine articles, excerpts from 
popular novels, technical manuals, office 
memos, business letters, and even some 
poetry. In each case, the system improved 
as I read additional documents into it. The 
adaptive language model does its job well. 
It entered new words into the dictionary 
so that the system understood words І com- 
monly use, including special formatting 
(e.g., capitalizing all the letters in BYTE). 
But it also updated data on my word-usage 
patterns; in effect, it learned the frame of 
reference for a particular set of documents. 
For instance, the more that I read press re- 
leases into the system, the better it got at 
translating press releases. 

I found that the system works much bet- 
ter for documents (e.g., legal papers and 
technical manuals) that abide by a consis- 
tent language structure; with such docu- 
ments, the system can better predict what 


The IPDS includes voice control of the 05/2 desktop and a sophisticated 
dictation application. When you correct a word, the system offers a list of 
possible alternatives. Note the button for turning the microphone on and off 
and the history of yoice commands. 


words will be used. It is much less accurate 
on more free-form prose, such as a novel, 
but in general, the system is very accu- 
rate—considerably better than other com- 
puter-based dictation systems I’ ve used. 


Hands-Free, Eyes-Free 

When you first start using the system, you 
have to correct quite a few words. Luckily, 
you can complete a dictation session with- 
out watching the screen to check for any 
errors that are being made. This makes the 
system "eyes-free" as well as “hands-free.” 
When you go back to correct the mistakes, 
you select the offending word, and the sys- 
tem plays back your pronunciation of the 
word.: So even if the system really man- 
gles the translation, you can always go 
back and hear what you said. The system 
also lists possible alternatives for an in- 
correct word. Often, the correct word is 
on this list, and you simply select it (see the 
screen). If the word is not on the list, you 
type it in. New words are added to the dic- 
tionary in this way. 

Over a few weeks, not only did the sys- 
tem adapt to me, but I adapted to the sys- 
tem. I spoke more rapidly and rarely ran 
words together. I also learned how to cor- 
rect words quickly. I transferred docu- 
ments to a word processor and completed 
any final edits there. Voice macros were 
simple to create and extremely convenient. 
For instance, I could say “open letter,” and 
the system would print my name and 
address, the current date, and a general 
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Learning to Listen 


I о translate speech into text, the ВМ 
Personal Dictation System, or IPDS, 


employs four distinct but interwoven pro- 
cedures. The first one is acoustic pro- 
cessing, which extracts usable informa- 
tion from raw audio data. The process 
also uses an adaptation mechanism to fil- 
ter out steady-state background audio 
(e.g., the hum of a computer fan) and to 
adjust to different microphones. The sys- 


tem collects your raw speech and breaks 


it down into centisecond (1/100-second) 
frames. Spectrum analysis determines 
the distinct frequency characteristics (1.е., 
feature vectors) of the centisecond frame. 

А statistical model, called the Hidden 
Markov Model, predicts which feature 
vectors are likely to represent a subpho- 
netic sound (such as the г sound). These 
subphonemes are called labels. So, for 
example, the Hidden Markov Model for 
a t sound will most likely predict t-type 
labels. The system knows what sounds 
you are making during training because 
you are following a known script. It 
learns how you make a t sound, how you 


salutation. You can generate often-used 
phrases or paragraphs by simply saying a 
single word. The system can be frustrating 
at first, but it gets more accurate and much 
easier to work with as you go along. 

The IPDS should appeal to markets 
where voice recognition has traditionally 
done well. The ideal environment for the 
IPDS is a "hands-free/eyes-free" one, such 
as a hospital where a nurse could enter 
patient data while taking a blood sample. 
The alternative is a manual procedure (e.g., 
a pen and clipboard) that requires the use 
of your hands. Legal applications are also 
well suited for IPDS. IBM sells supple- 
mental dictionaries for journalism ($499), 
emergency medical ($499), and radiology 
($599) applications, and more arc in the 
works. IBM is also porting RS/6000 Eu- 
ropean language versions to the PC. 


Breaking Tradition 

Beyond the traditional markets, IBM is 
targeting IPDS for general business cor- 
respondence. During my evaluation, 1 
found that most of my correspondence 
shares consistent terminology and phrase- 
ology. The system became quite accurate 
at creating memos and business letters. 
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make an a sound, how you make an a 
sound when it follows a 7, and so on. 

The next step, acoustic matching, com- 
pares the extracted labels to the acoustic 
models in the dictionary. Every word in 
the dictionary is broken down into these 
subphonetic labels, so the labels gener- 
ated through acoustic processing can be 
matched to the dictionary entries. 

The system does not decide on the best 
word based on acoustic matching alone. 
It also employs an adaptive language 
model to enhance recognition accuracy. 
The language model is based on uni- 
grams (single words), bigrams (sets of 
two words), and trigrams (sets of three 
words). The model maintains data on 
word usage and knows the probability 
that any single word or set of words will 
be used. 

For instance, there is a relatively high 
probability that the word the will be spo- 
ken, and a lower probability that the word 
creed will be spoken. The system then 
looks at a pair of words and determines 
the probability that a particular pair of 


However, the corporate environment is 
not as amenable to speech recognition as 
traditional voice applications are. The 
range of documents is more diverse, and 
the physical environment might be un- 
suitable. Although the training process ac- 
counts for steady back- 
ground noise, the system 
will still pick up any loud 
stray noises. In a shared- 
office or cubicled arrange- 
ment, you give up confi- 
dentiality when reciting 
your documents, and your 
coworkers might grow 
weary of listening to your 
dictation sessions. 

If you are accustomed 
to regular typing, you will 
generate correspondence more quickly 
from your keyboard. If you currently use a 
stenographer, you must consider the trade- 
offs. The IPDS involves more work (i.e., 
training the system and correcting mis- 
takes), but it costs much less than a stenog- 
rapher, is always available when you need 
it, and requires no health insurance. If you 
don't type well or don't feel comfortable 
working with a computer, the IPDS system 


ISA adapter 


IBM Corp. 
Speech Recognition Support Center 
Mail Stop 2236, Route 100 
Somers, NY 10589 

(914) 766-9251 
fax: (914) 766-2788 
Circle 1338 on Inquiry Card. 


About the Product 


IBM Personal Dictation System 
Software and microphone headset... 
Micro Channel adapter 


words will appear together. Next, it con- 
siders a set of three words and checks its | 
probability data again. The system con- 
stantly refines its recognition of a partic- 
ular word by looking ahead and back. As 
you dictate, you can watch the system 
dynamically alter its word guesses as the 
frame of reference around that word ex- 
pands. 

The last step of the process, the hy- 
pothesis search, combines the results of 


both the acoustic matching and the lan- 


guage model to determine the most prob- 
able word string. 

In addition to adding new words to the 
dictionary as you specify them, the sys- 
tem updates the probability models to re- 
flect your unique word-usage patterns. 
This adaptive process allows the system 
to become more accurate as you use it. It 
also explains why the system works bet- 
ter with documents that share consistent 
terminology and phraseology: It can bet- 
ter predict what words you are likely to 
say if you follow consistent patterns of 
word usage. 


should appeal to you. It's easy to use and 
employs the most natural interface of all: 
Just talk to it. 

Voice recognition is becoming viable. 
IBM is on the right track, and the future 
looks exciting. The company showed me a 
prototype system running 
on a ThinkPad with a 
PCMCIA adapter, prom- 
ising that speech recog- 
nition for mobile appli- 
cations will be available 
soon. Апа IBM believes 
that the PowerPC pro- 
cessor has the horsepow- 
er required to support the 
IPDS without the need of 
additional DSP hardware. 
A PowerPC-based per- 
sonal digital assistant may then adopt a 
voice-activated interface. Voice-controlled 
computers are no longer relegated to the 
realm of science fiction or even to spe- 
cialized niche markets; viable speech rec- 
ognition has arrived on the desktop. Ш 
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Stanford Diehl is director of the BYTE Lab. You 
can reach him on the Internet or BIX at sdiehi(€ 
bix.com. 
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TD-2, the first of Intergraph’s TD series Pentium workstations, is tailored to the fast-paced CAD/CAM/CAE world 
of graphics- and compute-intensive applications. A world dominated by advanced operating systems like Windows МТ. 
To match your needs, the TD-2 is available with Windows NT or Windows 3.1 and DOS 6.2. 


Intel 66 MHz Pentium CPU ® 512 KB external cache ® Hardware-accelerated graphics ® 16 to 192 MB of memory 
540 MB or 1 GB Fast SCSI-2 disk • Integrated Ethernet е CD-ROM е А 17- or 20-inch color display. 
Backed by worldwide service and support. 


For more information or the number of a sales representative 
or Solutions Center near you, call 800-345-4856. 


INTERGRAPH 


Solutions for the Technical Desktop 


Intergraph and the Intergraph logo are registered trademarks and TD-2 and Solutions for the Technical Desktop are trademarks of Intergraph Corporation. The Intet Inside and Pentium Processor Logos are braderrarks of Intel Corporation. 
Other brands and product names are trademarks of thelr respective owners. Copyright 19H Intergraph Corporation, Huntsville, Al. 35894-0001. Printed in USA. ОВАТИЯТАЙ 
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WHY IN THE WORLD 
WOULD YOU PUT 
UNIX ON YOUR PC? 


UNIX on your intel 386, 486 or Pentium -based PC can give 
you unparalleled solutions for your most demanding systems 
needs. Here are just a few of the solutions available from ... 


Information Foundation - the Open Systems Migration Experts! 


UnixWare Is the latest release of UNIX SVR4.2. Capable of 
running UNIX, XENIX, DOS and MS-Windows applications 
in an easy-to-use, Motif-based graphical desktop! 


UnixWare Personal Edition ... From $166! 


Now the UnixWare Personal Edition comes with TCP/IP Solaris for your PC. Complete multimedia UNIX 


and NetWare networking at no extra “= ш 
Supports Ethernet, Token Ring, SLIP and PPP. 


Get on the information highway ... From $166! 


Complete X11 & Motif UNIX development system 
supporting graphical, character-based and networking 
development. Comes with complete on-line manuals. 


UnixWare Personal Edition & UnixWare 
Software Development Kit ... From $255! 


| 
| 
| 
| 
| 


Complete UNIX SVR4.2 including TCP/IP & NFS 
networking, X11 & Motif, full development system, 
DOS & Windows support, on-line manuals and more! 


UnixWare Personal Edition, UnixWare NFS & 
Software Development Kit ... From $399! 


runtime environment supporting TCP/IP & NFS. 
WABI now included to run Windows applications. 


Solaris x86 Desktop ... From $636! 


Complete graphical UNIX system supporting 
unlimited network and terminal-based clients. 
Includes free development system! 


UnixWare Application Server ... 5974 
Add LAN Manager Server for $995 


Intel 486DX VESA bus workstation with 16 MB RAM, 
270 MB hard disk, SVGA video card & monitor, 
keyboard & mouse. UNIX pre-installed! 


Above configuration for only $2295! 
Call for Pentium & custom upgrades. 


INFORMATION FOUNDATION (IF) offers Novell's UnixWare, 
sunsoft’s Solaris and a range of complementary software, 
UNIX documentation, networking products & hardware. 


Each month IF offers special featured products and free Information 
giveaways. IF's prices and service are unmatched in the Foundation 
Industry. Call now and find out why Information Foundation 
is changing the way the world buys UNIX! 
: PRODUCTS 
— A IER ONLY @Free product support - TRAININC 
FOUNDATION е Free Click-Start™ Training 
OFFERS THESE EXTRAS: ® Мо question money-back guarantee "DEVELOPMENT SERVICES 


1200 17th Street, Suite 1900 
Denver, Colorado 80202 
Phone: 303/572-6486 
Facsimile: 303/572-6484 
E-mail: sales @if.com 


CALL: 1-800-GET-UNIX 


JF b a registered iredemart cf informance Fresslanon UNIX n a eeguaeved irademork of X/pen Company ілешейі)| ris ore ш в rradermark of Unreei Soden Ц а герилегені rrusirmark of Sam Mierorvxtemt, Аг АЙ eepestered trademarks an temdeumaris atv the репретту of the respective сечыта 
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Printer at Work 


Microsoft At Work makes Lexmark’s WinWriter GOO a capable personal 
laser printer. It’s not a good choice for most networks, however. 


ED PERRATORE 


icrosoft outlined its broad At 
Work strategy for integrating 
office equipment and PCs in 


June 1993, specifying five types of hard- 
ware as potential At Work devices: fax 
machines, photocopiers, telephones, print- 
ers, and, incongruously, hand-held PDAs 
(personal digital assistants). Microsoft's 
At Work partners previewed some pieces 
of the technology during the official At 
Work debut to show its potential. Ricoh, 
for example, demonstrated a prototype of 
its networkable IFS66 fax machine (which 
is due this quarter). The fax capability in 
Microsoft Windows for Workgroups 3.11 
also adds to the At Work picture. 

The first available At Work device from 
a company other than Microsoft, however, 
is Lexmark's WinWriter 600. The $1399 
WinWiriter provides a nearly complete 
model of what At Work can do for printers. 
In doing so, it demonstrates both goals 
of Microsoft's At Work strategy. The first 
goal is to make complex, feature-laden of- 
fice equipment and PC peripherals more 
useful through a common GUI (not nec- 
essarily Windows) that guides you through 
setup and operation. The second At Work 
objective is to integrate office peripherals 
and PCs as much as possible. This hap- 
pens through communications capabilities 
and document-rendering standards that 
move digital data from point to point in 
the most useful form permitted by a par- 
ticular communications channel. 

Hooked to a network, an At Work office 
copier could, for example, serve to scan 
documents into digital form and send them 
via E-mail around the LAN. Likewise, a 
networked At Work fax machine, with a 
touchscreen LCD to display the At Work 
GUI, could give you the same control fea- 
tures that fax software now provides for 
PC-based fax boards, such as off-hours 
fax mailing and routing to mailboxes. 

It's a grand plan, and one that's still 
evolving, with implications yet to be re- 
alized. Microsoft's total At Work strategy, 
however, will succeed only if it receives 
support from other companies in the hard- 
ware, software, and telecommunications 
industries and if customers are willing to 


pay for the added functions. My 
experience while testing the Win- 
Writer 600 indicated that at least 
some parts of the At Work tech- | Ё 
nology will survive, whether the | 

total Microsoft initiative catches | | 
on or not. 


A Familiar Story 

Microsoft's At Work Printing Soft- 
ware gives the WinWriter two ad- |” 
vantages: unusual ease of use and 
RISC-like performance that belies 
its fairly slow (and inexpensive) 
CISC processor. The former ad- 
vantage comes from the At Work 


user interface, and the latter from — Lexmark's $1399 10-ppm WinWriter laser printer has а minimalist 


having the host PC preprocess the 
print image. Using a slow proces- 
sor also helps to keep the printer's price 
down. 

This printing approach should sound fa- 
miliar. Microsoft's Windows Printing Sys- 
tem provides the same benefits for Hew- 
lett-Packard's LaserJet II and Ill printers. 
Indeed, the At Work software is a scal- 
able update of this older cartridge-based 
system, which has become an official At 
Work product by defauit. 

The WinWiriter 600, which has the same 
laser engine as Lexmark's 4029 printers, 
provides high-quality output and a rated 
printing speed of 8 pages per minute with 
600-dot-per-inch resolution, and 10 ppm 
when printing 300-dpi output. The Win- 
Writer 600 also has IEEE 1284—compati- 
ble bidirectional communication, allow- 
ing the printer to provide detailed feedback 
to the host computer—a key requirement 
for At Work printing. 

Lexmark was able to meet its under- 
$1400 price point by focusing on Win- 
dows. It didn't build in support for HPGL 
(Hewlett-Packard Graphics Language) or 
the ability to take a PostScript printing 
option, If you're printing from DOS, you 
do get PCL 4 (Printer Control Language) 
emulation, six printer-resident bit-mapped 
PCL fonts, and a printer-control utility. 
But from DOS you miss out on the At 
Work software's performance advantages 
and the pleasurable user interface. 

For paper handling in the WinWriter 
600, you get a 200-sheet input tray that, 


front panel. It relies on Microsoft At Work Printing Software as an 
interface for configuration and feedback. 


to the possible dismay of some users, out- 
puts (collated if you want) to only a 100- 
sheet upper tray. À snap-on front tray can 
accept 20 sheets of face-up heavy- and 
sensitive-stock output, fed through a rear 
removable manual-input tray. Options in- 
clude a $349 500-sheet feeder that goes 
undemeath the printer ($359 for legal size), 
and $229 100-sheet auxiliary and $349 
75-envelope feeders that go in the same 
rear position as the manual-input tray. 
The WinWriter comes with а 4000-page 
toner cartridge. Replacements cost $199 
for a 7000-page cartridge and $259 for a 
9500-page cartridge, all based on 5 per- 
cent toner coverage. | 


Finer Feedback 

The WinWriter’s At Work Printing Soft- 
ware takes up a whopping 6 MB of hard 
disk storage. However, it provides perfor- 
mance benefits and an exceptionally well- 
designed setup and feedback interface. 
You also get the 44 TrueType fonts of the 
Microsoft Font Pack. The At Work soft- 
ware tums the WinWrier into a very smart 
printer, one that can converse with your 
PC about print-job status and any prob- 
lems requiring attention. 

During the approximately 10-minute in- 
stallation process, the software looks for 
your printer (it must be on-line) and de- 
termines the resources of both PC and 
printer. Changes in setup are a snap, thanks 
to several graphical panels in the setup 
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[ИД Printer at Work 


WinWriter 600 Printing Performance 


Font Handling 


Swan 386SX-16 (600 dpi) 
Compaq Deskpro 4/66i (300 dpi) 
Compaq Deskpro 4/66i (600 dpi) 
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Graphic 


Swan 386SX-16 (600 dpi) 
Compaq Deskpro 4/66i (300 dpi) 


Compaq Deskpro 4/66! (600 dpi) 
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* Microsoft At Work printed the document at 300 dpi after issuing a waming and recommending а RAM upgrade. 


The Lexmark WinWriter 600 had 2 MB of memory; the Compaq Deskpro 4/66i had an Intel 66-MHz 486DX2 CPU, 8 MB of RAM, 
and a 240-MB hard disk; the Swan 386SX-16 had а 16-MHz Intel 3865Х CPU, 4 MB of RAM, and а 50-MB hard disk. 


Due to preprocessing by Microsoft's At Work Printing Software, the processing abilities of the host PC have a big performance effect. All 


results are from using NSTL's printer-performance tests. All times are in seconds. 


dialog box that replace the usual (often 
unintuitive) click-on options. The panels 
range from graphical representations of 
portrait versus landscape to a dot-pattern 
diagram that changes when you adjust 
brightness or contrast levels. 

When you print a document, a pop-up 
window gives you an accurate estimation 


pm E ст 
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ПЕ | о Printing Тез! Page 
Estimated time lett 76 seconds 
Ента time finished: 11:26 АМ 


The WinWriter 600's Microsoft At Work user interface, 
which runs on the host PC, provides detailed feedback 
during the printer process (shown here) and if any 
problems pop up. 


of the time required until the last page 
drops into the printer's output bin. A status 
bar at the bottom of the window tells you 
how many pages of the total have been 
printed thus far, and a masculine voice 
from your PC's speaker announces such 
things as "printing completed." I personally 
tired of the voice and disabled it. 

The animated window also provides 
valuable feedback on printing problems. 
Its flair for diagnostics isn't flawless, but 
messages such as "toner low,” “check cov- 
er/cartridge," “clear paper jam" (I had no 
jams in nearly 4000 pages), and "paper 


150 BYTE MAY 1994 


out” take plenty of the guesswork out of 
your printing. 

Unfortunately, bidirectional communi- 
cations doesn’t work across a network. 
However, Microsoft intends to issue an 
upgrade to the software (no date has been 
specified yet) that will handle this short- 
coming. This piece of software will take 
care of the added communications hop be- 
tween the client PC and the PC that’s host- 
ing the printer. No hardware changes are 
required. 

The WinWriter has a minimalist front 
panel. Two buttons give you cancel, form- 
feed, and pause/resume functions; four 
LEDs indicate ready, printing in progress, 
paper status, and service needed. The rest 
is handled nicely through the At Work 
software, as described above. 


At Work Printing 
Unlike previous Windows printers, the 
WinWriter isn't dumb. It has a relatively 
inexpensive 16.7-MHz Motorola 68000 
CPU, and it comes standard with 2 MB of 
RAM. The Motorola chip isn't fast by cur- 
rent printer standards, but it's good enough 
to handle the built-in PCL 4 for DOS ap- 
plications and to team up with the CPU in 
your PC. 

The At Work software 
15 quite sophisticated in 
getting maximum speed 
from the printer while in- 
volving the host CPU as 
little as possible. It uses a 
process that Microsoft calls 
load balancing to distrib- 
ute the workload so that the 


WinWriter 600 


Paper Handling 


About the Product 


Lexmark International, Inc. 
740 New Circle Rd. NW 


Lexington, KY 40511 
(800) 358-5835 

(606) 232-2000 

fax: (606) 232-2380 
Circle 1339 on Inquiry Card. 


printer processor does as 
much of the work as possi- 
ble. Taking the processor 
and memory configuration 
of both printer and host PC 
into account, the At Work 
software divides each page 
of a document’s Windows 
metafile representation into 
bands, analyzes each band 
for the complexity of its 
printed objects, and then 
allocates CPU horsepower 
and RAM as needed. Typ- 
ically, At Work assigns the 
printer processor as much 
work as it can handle in 
real time, but on occasion 
the software will assign it 
and the host PC the prepro- 
cessing of difficult bands 
before starting up the laser 
engine. 

The At Work Printing Software requires 
a minimum Windows configuration of a 
3865Х processor and 4 MB of RAM. The 
faster the host CPU and the greater the 
available memory, the faster the WinWriter 
600 prints, to the limit of the 8- or 10-ppm 
print-engine speed. 

Another benefit of the At Work soft- 
ware is that every page always prints. Lex- 
mark guarantees that if your PC meets the 
minimum configuration, a standard 2-MB 
WinWriter will always give you output, 
though perhaps not at 600 dpi. On some 
tests I ran, for example, the At Work soft- 
ware dropped resolution from 600 dpi to 
300 dpi with a displayed warning indicat- 
ing which pages required this action. If 
you need detailed bit maps at 600 dpi, get 
the $279 upgrade to 6 MB. 


400 600 800 


Performance Tests 
To test the WinWriter 600, I ran the same 
NSTL benchmarks used for this month's 
Lab Report (see "Head to Head: 71 Print- 
ers" on page 164). To show the effect of 
the host PC configuration, I tested the 
printer attached to two different machines, 
a Swan 386SX-16 with 4 MB of RAM and 
a Compaq Deskpro 4/66i with 8 MB of 
RAM. Except for the text 
and paper-handling tests, 
where laser-engine speed 
was the determining factor, 
printing with the 66-MHz 
Compaq was five to seven 
times faster than with the 
386SX-powered Swan (see 
the figure "WinWriter 600 
Printing Performance"). 
continued 
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Switch To CA-SuperProject For $149 And Get TimeSheet Professional’ For Free. 
For A Limited Time. Save More Than $600. 


How To Manage The 
ture Today 
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Introducing The First Project Management 


Software Everyone Can Use. 


Beginners Love It 
Because It's So Easy 
Only CA-SuperProject " 
offers a special Beginner 
"wm" Configuration with sim- 
ple, easy-to-understand 
menus and an on-line 
"PM Assistant" that 
——————- walks you through „э 
procedures and teaches the basics 
of project management. Lots of 2 
sample data and excellent tutorials 
make it fun to learn and super easy to use. 
Experts Love It 
Because It's So Powerful. 
CA-SuperProject has all the flexibility and 
poweryouneedto ::,„ 


атала 


manageextensive 2 
projects without any мсвоѕоғт 
, ' INDOWS. 
constraints. Its баты 
more sophisticated, Buy one version, 


moreeffectiveand, get the other FREE. 


ЕНЕ 1 2772. 


according КАСЫ 
о МТ. ы m) 
(Software 
Digest), 
it's the 
"best 
program 
Гог ивеге (е 

who require а very powerful project 
manager with the most complete tools for 
modeling and managing resources, 
analytic functions and the most efficient 
resource leveling available." 


To Order, See Your Local Dealer Or 
Call 1-800-225-5224, Dept. 62500. 
Call now to find out how you can manage 
your projects efficiently. CA-SuperProject 
and TimeSheet Professional from TIMESLIPS 
Corporation — the 


best way to man- OMPUTER 
age your future ОС 
today. 7 ASSOCIATES 


New CA-SuperProject 3.0 


"Software Digest, Vol. 10, Мо, 4, 1993. Software Digest is a registered trademark of NSTL, Inc.. a McGraw-Hill Co. Dealer prices may vary. 
Computer Associates Intemational, Inc., Islandia, NY 11786-7000. All product names referenced herein are trademarks of their respective companies. 


[ШҮ Printer at Work 


Lexmark suggests that if you regularly 
print complex bit maps, you should up- 
grade your printer from the standard 2 MB 


MOVING? 


To change your subscription mailing address, please complete the 


form below and send it to: to 4 or even 6 MB. (The maximum is 8 

MB, for which you must discard the stan- 

А dard 2 MB and install two 4-MB SIMMs.) 

BITE Magazine The whole rendered page must fit in the 
Subscriber Services printer’s RAM to print as intended. 

PO Box 555 Lexmark claims that the WinWriter 600 

Hightstown № 08520 || should print faster than HP’s LaserJet 4, 


|| despite the WinWriter’s slower processor. 
Comparing my WinWriter test results with 


Fax: 609-426-7087 the Compaq Deskpro 4/66i to results from 
Phone (9 a.m. to 8 p.m., Eastern Time, Monday through Friday): NSTL's testing of the LaserJet 4, I can't 
verify Lexmark’s claim. The NSTL results 
800-232-2983 (U.S.), or | 
came from testing with a slightly faster 
609-426-7676 Compaq Deskpro 4/66m (also with 8 MB 


of RAM), and the tested LaserJet 4 had 

4 MB of memory. Still, I can say that the 
Current/Old Address: results for both printers are in the same 
ballpark, although HP has just released a 
faster version of the LaserJet 4. 


Account Number 
Weighing In 
Your first consideration of the WinWriter 
600 must take Windows into account. The 
printer's most important features, includ- 
ing performance, depend on the Windows- 
based At Work Printing Software. Perfor- 
mance also depends on the host system. 
—— M һе _ — The At Work user interface is an im- 
City/State/Zip | | portant feature, but you must determine if 
the challenges you now face in printing 
from Windows applications necessitate a 
printer that says and shows so much. HP’s 
New Address: LaserJet 4L and 4P printers provide simi- 
lar, though less complete, feedback. 
As useful as printing feedback would 
be on a network, the WinWriter 600 is not 


Company 


= a network printer. The status feedback does 
not yet go any farther than the PC that the 
Company printer is attached to. 


The WinWriter’s lack of PostScript sup- 

port will be a greater shortcoming for many 

= networks, especially where people use 

high-end graphics applications or systems 

other than Windows-using PCs. The Win- 

синире lee re ——— Writer supports PCL 4, but without the 
benefit of host processing. 

[f you don't need a network printer, but 
you do need fast graphics speed in a Win- 
dows environment, you will have much to 
like in the WinWriter 600: quality output 
with a helping hand and reasonable graph- 
ics speed, plus guaranteed compatibility 
with Chicago, Windows for Workgroups, 


RY | Е and, eventually, Windows NT clients. W 
[ cT ———— 
"Hu 


The Magazine of Technology Integration Ed Perratore isa BYTE news editor based in New 
York. You can contact him on the Internet or BIX 
at eperratore@ bix.com or on MCI Mail as "eper- 
ratore/byte. "' 


Please allow up to 8 weeks for this change to become effective. 
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EASY TO INSTALL, EASY TO INSTALL, 


AFFORDABLE, AFFORDABLE, 


AND COMPATIBLE . AND INCOMPATIBLE 
WITH JUST ABOUT - WITH JUST ABOUT 
EVERYTHING. ы EVERYTHING. 


Я There are a couple of ways to stand ош in a crowd: eitber be exceptionally good — or exceptionally bad. The EtheRx 10Ваѕе-Т апа 10Base2 


PCMCIA Ethernet adapters are definitely designed to catch your eye—for all the right reasons. Ant | HDDS For starters, they support over 


twenty leading Туре II compliant laptop and notebook systems. They're priced over a bundred dollars less than the competition, yet offer industry leading 


throughput. Tre exceptional easy fo configure and come bundled with Gard and Socket тйс зошто for roue fre instalation. Need mor 


ncing? Call your local dealer or Kingston at (800) 435-2620. Then try us on for size—we'll make you look good. 


Sykingston 


THE INSIDE NAME IN UPGRADES 


(714) 435-2600 or Fax (714) 435-2699. in Canada: Dynatech, Lid. (416) 636-300 or in Mexico: MPS Mayorista (5) 325-0993; Ingram Dicom (5) 328-1100. 


Circle 103 on Inquiry Card (RESELLERS: 104). 
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siest monitors to face for hours and hours: 


If you spend a lot of time in front of a big monitor, 
our feeling is that it had better be a great big monitor. Our 
new Professional Series 17" MultiSync" 5FGp and 21" 6FGp 
monitors, for example. They're ideal for CAD/CAM, advanced 
desktop publishing, document imaging and more, because 
they give you the crisp, rock-steady images and vibrant colors 


NEC has long been known for. Plus, many other advanced fea- 
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[А 
{т 


-I-— 


and request document #174101 and 214101. 


*17" and 21° CRTs yield 15.5" and 19.8" wewable screen areas 


Circle 115 on Inquiry Card. n EC 


URGENT—YOUR INPUT NEEDED 


Dear Reader— 

One of BYTE’s important sections is our unique “State of the Art” (SOTA), where every month we take a narrow slice of 
computer technology and examine it in the kind of depth that you, as a technically sophisticated reader, demand. 

We plan our SOTA coverage based on what we hear from users, what's new on the market, emerging technology that BYTE 
editors hear about in our ongoing discussions with vendors, and last—but far from least—feedback from you, our readers. 

With this issue, we're trying to get that all-important reader input well before the fact. Specifically, the October 1994 
SOTA will deal with some aspect of the general topic of Data Acquisition in Business. This is clearly much too broad a sub- 
ject to cover comprehensively; therefore, we want to identify the appropriate slice or slices of this topic that will be of great- 
est interest and most use to you, our readers. 

Therefore, please take a minute to fill out this form and fax it back to us. Your cooperation will help make BYTE a better 
magazine and will allow us to focus on those areas that you’re most interested in. Thanks. 


DATA ACQUISITION IN BUSINESS 


For each question, please rate your interest in these topics using the following scale: 


Not at all interested 1 2 3 4 5 Very interested 


If there is an important answer that we haven't offered you, please write that in on one of the provided lines. 


1. DATA INPUT TECHNOLOGIES 4. PROCESS CONTROL 7. SPECIFIC APPLICATIONS FOCUS 
A/D conversion | feedback loop design manufacturing 
bar coding 5 | sensor technologies telecommunications 
brainwaves Lad real-time systems survey research - 
handwriting recognition E lab/instrumentation 
handprinting recognition a medical 


ECTRONIC DATA INTERCHANGE 


interface design 


vl 
m 


mark-sense 
OCHR 
other optical scanning 


financial services 
service tracking 
integrity verification point-of-sale terminals 


touchscreen origination verification/ 


nonrepudiation 


public information kiosks 
video 


ГҮЛҮ n RR HR UN 


| А authorizations, signatures 
voice recognition j | 


LL JE Е Е ИС И T ЕДІ.) 


sign-offs 
a 8. ABOUT YOU (OPTIONAL) 
forms technology a 
ame 
standards | 
2. DATA VALIDATION ы 
[| boundary controls ae 
; Рһопа 
L] algorithms 6. A/D & D/A CONVERSION etic! 
м АІ and expert-system checks hardware or software 
| \ FAX the completed form 
sampling techn : 
м P bnc (without a cover sheet, 
standards please!) to 603-924-2530 OR 


3. ERROR HANDLING 


603-924-7620. If you do not 
1 automated systems 


have access to a fax, you may 


WS [EM м, [4 ГГ 


C) ainsiicostsacns — Т“ contact us Бу mail. Please 
| photocopy the entire form 
exception queues and mail it to: 
Al-based systems BYTE SOTA Poll 
[| c/o Market Research Dept. 
Г] c ——— One Phoenix Mill Lane 
Peterborough, NH 03458 
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еен Hardware 


Dig-Screen Stars 


Nanao’s and Nokia’s best monitors set a new benchmark for 21-inch 
CRTs—flicker-free at 1600 by 1200 pixels 


STEVE APIKI 


or the manufacturers of 
the next generation of 
high-resolution displays, 


high-quality 1600- by 1200-pixel 
resolution on a 21-inch screen 
presents formidable technical 
challenges. The Nanao FlexScan 
F780iW ($3999) and the Nokia 
Multigraph 445X ($3225) are the 
first mainstream PC and Macin- 
tosh monitors capable of flicker- 
free 80-Hz refresh at 1600 by 
1200 pixels. But while both are 
excellent displays, they arrive at 
the next high-resolution frontier 1 
by two very different paths, and 
not without trade-offs. 

The technical challenge in 
building a high-quality, high-res- 
olution display is simply one of 
numbers. Displaying 1600- by 
1200-pixel resolution on a 21-inch screen 
requires a dot pitch of 0.26 mm or finer, 
but putting more phosphor dots on a big 
screen increases the chance of manufac- 
turing defects. The combination of large 
tube and small spot size also calls for more 
precise electronics because the alignment 
of the scanning electron beams is more 
critical. 

Because so much of a large screen im- 
age falls in your flicker-sensitive peripheral 
vision, the electronics in a 21-inch monitor 
are further pushed by the need for a high 
vertical refresh rate. A 76-Hz refresh rate 
is flicker-free for many people, but 80 Hz 
is better. Displaying 1600 pixels by 1200 
pixels by 80 screens per second requires a 
very large bandwidth. (In fact, very few 
graphics cards can drive these monitors at 
the 200-MHz bandwidth required for this 
screen mode.) 

To meet these demands, Nanao has cho- 
sen a traditional approach that provides 
uncompromised image quality at high res- 
olution but limits the FlexScan's capabil- 
ities on the low end. Nokia's design is 
more radical, relying on digital tuning of 
display parameters to overcome display 
defects and provide more flexible config- 
uration. I worked with both of these high- 
end monitors and ran them through quan- 


titative tests in the BYTE Lab to measure 
performance. By both quantitative and 
qualitative measures, the FlexScan is the 
better monitor, despite Nokia's more rev- 
olutionary architecture. 


Nanao FlexScan F780iW 

As the new top of the FlexScan line, the 
F780iW has a great pedigree. Like the oth- 
er models in that very successful line of 
monitors, Nanao's latest FlexScan is well 
designed and delivers outstanding display 
performance: sharp, bright, uniform, and 
flicker-free at 1600- by 1200-pixel reso- 
lution. 

The cost of great high-resolution per- 
formance, unfortunately, is lack of sup- 
port for standard УСА modes. This is the 
F780iW’s weak spot. Monitors can рег- 
form optimally over only a limited range of 
frequencies, even within their specified 
bandwidth. Rather than sacrifice optimal 
performance at high resolution, Nanao de- 
cided to shift the horizontal frequency 
range upward, putting the lowest support- 
ed horizontal scan frequency at 45 kHz— 
above the standard УСА scan rate of 31.5 
kHz. That means that the F780iW is unable 
to support the boot video mode of most 
PCS, so it's relegated to use as a second 
monitor. 


найы 


— 


Nanao's FlexScan F780iW (left) and Nokla’s Multigraph 445X define the leading edge in monitor technology, with 

1600- by 1200-pixel resolution at an 80-Hz refresh rate. The FlexScan sacrifices low-end graphics support for excellent 
performance at high resolution, while the Multigraph 445X relies on digital fine-tuning to enhance display quality. Both 
monitors provide а wide variety of configuration options—the FlexScan through the front panel, and the Multigraph through 
a configuration menu. 


Nanao's fix is to offer the FlexScan bun- 


dled with a modified 4-МВ Matrox МСА 
Ultima Plus graphics board ($4999 for 
monitor and board). The MGA Ultima's 
built-in УСА can drive the F780iW at 
boot-up; equally important, the modified 
MGA Ultima includes a 200-MHz color 
DAC (D/A converter) chip and is set to 
support refresh rates of up to 76 Hz at 1600 
by 1200 pixels. 

For almost any application except CAD, 
a second monitor for booting is an unrea- 
sonable requirement. I ran the FlexScan 
with an MGA Ultima, so using it as a pri- 
mary monitor for Windows applications 
was practical, and the board and monitor 
combination worked fine. 

Once past the boot, the FlexScan's dis- 
play was great. Running AutoCAD, the 
monitor s ability to run the visible image to 
the edge of the display bezel without black 
borders (a capability that Nokia’s moni- 
tor shares) was wonderful. It put Auto- 
САР” top and right menu borders square 
up against the edge of the screen. 

Windows is often a stringent test of 
monitor capability, as the large, bright 
display background easily shows any non- 
uniform brightness characteristics. The 
FlexScan showed a bright Windows dis- 
play with high contrast, although there was 
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a small, slightly pink diagonal region. 
When it was running in one area of the 
BYTE Lab, near a large linear power sup- 
ply, the FlexScan also showed some flick- 
er interference that did not affect the Multi- 
graph. As ап ЕСС Class А device, the 
FlexScan may also generate more ЕМИ 
RFI in addition to being more sensitive to 
interference. 

The FlexScan's display was sharp at all 
corners. Nanao uses two optimizations, 
Dynamic Focus and Dynamic Beam Spot 
Control, which help to improve sharpness 
away from the center of the screen. These 
technologies compensate for changes in 
focal length across a scan and keep the 
electron-beam spot circular on all areas of 
the tube. 


Nokia Multigraph 445X 
Nokia's Multigraph tackles the image-con- 
sistency problem from a new angle. In- 
stead of having a single set of analog beam 
adjustments that optimize display quality 
at the center of the screen, the Multigraph 
provides digital control over 16 adjust- 
ment points, which cover the center, the 
corners, and selected points in between. 
This is new technology—as of this writing, 
only Nokia offers a monitor with this ca- 
pability. Philips, which has announced a 
similar system, was not able to deliver a 
production unit in time for this review. 
Parameter adjustments are made on the 
fly, but the targets for each adjustment 
point are preset, since there is no feedback 
mechanism to enable the monitor to mea- 
sure its own performance. The targets, 
stored in EEPROM, are set at the factory to 
compensate for individual variances in 
each tube and to provide a uniform image. 
А service technician can also readjust a 
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monitor if it changes over time. 

Despite these compensations, the Multi- 
graph simply did not perform as well as 
the FlexScan. In fact, Nokia’s own ratings 
for misconvergence (0.3 mm at center) 
and luminance uniformity over the screen 
(70 percent) are only average among 21- 
inch monitors. 


MONITOR CAPABILITIES COMPARED 


The Multigraph is also unusual! for the 
level of control the user has over monitor 
parameters. In addition to the image size, 
location, and trapezoid and pincushion set- 
tings typically found on high-end moni- 
tors, you can also set convergence, color 
temperature, white uniformity, and other 
parameters through a menu that pops up 
on-screen when you hit a button on the 
front panel. 

The on-screen menu has a few glitches. 
It sometimes has trouble displaying when 
you switch the frequency of the main dis- 
play, and although it’s designed to appear 
when the monitor loses sync, it sometimes 
continues to flicker on and off well after 
sync is lost. However, compared to the 
FlexScan with its limited palette of front- 
panel adjustments, the Multigraph is con- 
siderably easier to tweak to your liking. 

Although Nokia’s monitor held a rock- 
steady 1600- by 1200-pixel image at 80 
Hz, the display had some minor problems. 
Despite making numerous adjustments to 
contrast, brightness, and focus, I was not 
able to get quite as clear or bright a dis- 
play on the Multigraph as I could get on 
the FlexScan. Convergence also remained 


Top-of-the-line monitors use the best consumer technology to present accurate, clear images 
on large screens and at high resolution. Among the optimizations both share are 200-MHz 
bandwidth, antireflection screen panels, a full-screen viewing range, Invar shadow masks, 


and phosphors with a wide chromaticity range. 


НАНАО FLEXSCAN F7801W 


Size (in.) 21 
Dot pitch (mm) ) 
Maximum resolution (pixels) 
Refresh rate at highest resolution (Hz) 80 
Horizontal scanning frequency (kHz) 
Vertical scanning frequency (Hz) | 
Visible screen area (mm) 

Video bandwidth (MHz) | | 
Screen treatment 


200 


Controls. "m — 

Control type - 

_ Presets (factory/user) 
Shadow mask type 
Phosphor type - 

Power consumption (W) 

Active 

Standby 

Power-down 


Regulatory approvals 

Emissions. 

Flicker | 

EMURFI |- 
Dimensions (H x W x D; in.) 
Weight (Ір.) | _ 83 
Warranty 


1600 x 1200 


45-100 
403 x 298 


Conductive 
ыы 2-4 


_ МРВ-И, 
150 9241-3 | 
FCCClasA 


19.1 x 19.7 x 21.1 


3 years 


NOKIA MULTIGRAPH 445X 


21 


1600 x 1200 
таласы gear OU ima Б 
30-102 
50-120 
400 x 300 

_ 200 — ^ 


Conductive 
antireflection panel 
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Invar 
Medium-short | 


160 
15 
8 


TCO92  — han 
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MSRP $799 

THIS MONITOR HAS А LOT OF CONCERN FOR THE 
ENVIRONMENT (GREEN ENERGY-EPA ENERGY STAR, 
VESA DPMS, мо CFC, SWEDAC MRP II). 


THIS MONITOR HAS A LOT OF DISPLAY AREA (1 1 В 
SQUARE INCHES), 


AND THIS MONITOR HAS А О.26мм DOT PITCH, AND 
A 1280 x 1024 MAXIMUM RESOLUTION, 


WHICH MEANS WHILE THIS MONITOR HAS ENORMOUS 
RESPECT FOR YOUR WALLET, 


THAT'S WHY THIS MONITOR SHOULD ALSO APPEAL 
TO YOUR SENSE OF RESPONSIBILITY AND VALUE. 


} 


Out There... May the Fittest Survive. 
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MSRP $799 


THIS MONITOR HAS IT, TOO. (EPA ENERGY STAR, 
VESA DPMS, SWEDAC МЕР 11). 


THIS MONITOR HAS A LOT LESS 
INCHES LESS). 


‚ (27 SQUARE 


THIS MONITOR HAS NEITHER. 


THIS MONITOR DOES NOT. 


AND THIS MONITOR SHOULD NOT. 


50 CALL US AT 1-800-827-3998 (1-714-751-2008 iN CA) FOR MORE INFORMATION ON THIS MONITOR. 
Circle 163 on Inquiry Card (RESELLERS: 164). 


[ПД Big-Screen Stars 


SuperSpot Test 


4 Better 


Horizontal vs. Vertical Line Width 
(% change) 


Nanao FlexScan 
F780iW . 


Nokia Multigraph _ 
445X | 


| Time Variation 
Jitter (mm) 
Nanao FlexScan- 
F780iW 
Nokla Multigraph 
445X 


BYTE's display-quality measuremerts show a slight hut consistent advantage for Nanao's FlexScan over Nokla's Multigraph 445X. Note 
that all measurements were made at 1024- by 768-pixel resolution at 60 Hz, so these tests do not fully stress either monitor. The top- 
left graph shows the difference in size between horizontal and vertical lines, a measure of the sharpness of the electron beam. The top- 
center graph shows convergence error at the center of the screen; both monitors have excellent convergence (BYTE tuned the 
Multigraph for best convergence). The remaining graphs chart image variations over time, which reflects the steadiness of the display. 
Although the FlexScan performs somewhat better than the Multigraph, both of these monitors show almost negligible luminance and 


position variation. 


noticeably off at the sides of the display, 
again despite adjusting it through the 
menu. Finally, running Windows with a 
bright white background showed a large 
yellowish area just off the center of the 
screen, as well as a few smaller spots in 
other areas. 


The Best Parts 

These are high-end monitors by any mea- 
sure, including price: The FlexScan sells 
for $3999, and the Multigraph for $3225. 
At these stellar levels, you expect a top- 
quality monitor, so both Nanao and Nokia 
have included high-end design elements 
beyond those directly related to bandwidth 
and image uniformity. 

Both monitors have a conductive anti- 
reflection panel that provides the best 
antiglare/antireflection performance avail- 
able on PC displays. Unlike a diffusion 
coating, which diffuses reflected light, the 
antireflection panel absorbs most incident 
light without diffusing transmitted light 
from the image. Both the FlexScan and 
the Multigraph had very low reflections 
and were easy to use even in an office lit 
by fluorescent tubes. 

Besides cutting reflections, the anti- 
reflection panel includes a conductive ele- 
ment that cuts static buildup and electro- 
magnetic radiation through the screen. This 
second characteristic gives both CRTs low- 
enough emissions to conform to Sweden's 
TCO standard, which is more rigorous than 
MPR-II. 

Behind the glass, both the FlexScan and 
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Convergence Error (mm) 


0180 02 04 05 08 


"Swim (mm) 


the Multigraph use Invar shadow masks 
(which are less sensitive to thermal 
changes) and medium-short-persistence 
phosphors (which have a wide chromatic- 
ity range). These ele- 


Worse № | 


В Luminance Variation over Time (%) 


for each screen using an op- 
tical sensor and computer- 
controlled display patterns. I 
made these measurements at 
1024- by 768-pixel resolution 
with a 60-Hz refresh rate, so 
keep in mind that these tests 
don’t push the monitors to 
their limits. 

[ evaluated the FlexScan 
F7801W with the special Ma- 
(тох Ultima card Nanao гес- 
ommends; Nokia supplied an 
Infotronic IGP64 PCI1600 
card with the Multigraph 
445X. Both cards use the 
200-MHz color DAC neces- 
sary to drive 1600- by 1200- 
pixel resolution at an 80-Hz 
refresh rate, although the Ma- 
trox card goes to only 76 Hz 
at that resolution. Both mon- 
itors work with either card. 

Many of the SuperSpot's 
test results, including those 
for line width, were very close for these 
two monitors, so only the few results that 
show differentiation are graphed in the fig- 
ure. The FlexScan was uniformly better 
for the following tests: 


10 12 14 


ments are common in 
most high-end CRTs. 
These two monitors 
also include roughly 
comparable power con- 
servation features for 
reduced power con- 
sumption in standby 
modes. The FlexScan 
supports the VESA 
DPMS (Display Pow- 
er Management Sig- 
naling) specification, 
while the Multigraph 


About the Products 


Nanao FlexScan F780iIW 
Bundled with Matrox MGA Ultima 
Plus 200-MHz controller 

Nanao USA Corp. 

23535 Telo Ave. 

Torrance, CA 90505 

(800) 800-5202 

(310) 325-5202 

fax: (310) 530-1679 

Circle 1075 on Inquiry Card. 
Nokia Multigraph 445X $3225 
Nokia Display Products, Inc. 

3000 Bridgeway Blvd. 

Sausalito, CA 94965 


difference between hor- 
izontal and vertical line 
sizes, convergence, and 
time variations for lu- 
minance and beam po- 
sition. But for each of 
these tests, the results 
for both the Multigraph 
and the FlexScan are 
very good relative to 
results for lower-reso- 
lution devices. 

Taking both the Su- 
perSpot measurements 


(800) 296-6542 


complies with the 
(415) 331-0322 


Swedish NuTek stan- 
dard. However, both of 
the monitors imple- 
ment their power-down 
features in such a way that they will work 
even if you don't have a "green" PC or 
workstation; all they require is a blank 
screen saver. 


Spot Comparisons 

Besides the qualitative comparisons 
gleaned from Windows and AutoCAD, I 
made quantitative measurements of dis- 
play quality using a Microvision Super- 
Spot monitor-test unit (see the figure “Зи- 
perSpot Test"). The SuperSpot measures 
line size and a host of other parameters 


fax: (415) 331-0424 
Circle 1076 on Inquiry Card. 


and the qualitative re- 
sults into consideration, 
the Nanao FlexScan 
F780iW is the clear 
winner. While neither 
monitor is inexpensive, the FlexScan costs 
over $750 more than the Multigraph 445X. 
But in the display-sensitive CAD and 
imaging arenas where these monitors will 
first make their mark, the price difference 
will not be much of an issue. Ш 


Steve Apiki is a BYTE contributing editor and for- 
mer director of the BYTE Lab. He is senior de- 
veloper at Appropriate Solutions, Inc., a consult- 
ing firm based in Peterborough, New Hampshire. 
You can reach him on the Internet or BIX at apiki 
@bix.com. 
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У Тео Is Serious 


Advanced features make this $120 terminal emulator for the 


Macintosh a standout 


TOM THOMPSON $ File Edit Session Translate Windows EREIGNIS D 406 PM (1) Ф 
SITcomm 
e most of the other Мас viruses, INIT 9403 is very destructive. After 
a certain number of other files have been infected, the virus will erase 


laddin Systems is well 
known for its Mac utility 
programs. This visibility 


comes from the quality of its prod- 
ucts—and the offbeat names some of 
these programs sport. For example, 
its file compression and archiver util- 
ity goes by the frank title of Stuffit 
Deluxe. Now Aladdin has a terminal- 
emulator program called SITcomm. 

At first you may wonder whether to 
take SITcomm seriously—not be- 
cause of the pun, but because the tele- 
communications market is a mature 
one with fierce competition and lit- 
tle room for newcomers. What can 
Yet Another Terminal Program offer? 

Surprisingly, SITcomm offers a lot 
of features, several of which make it 
stand out in the crowd. These include 
one-button log-on sequences for pop- 
ular on-line services such as Compu- 
Serve and GEnie, automatic decom- 
pression of incoming archive files, 
and, most important, full-blown Apple 
Event support. This last capability lets you 
record and edit on-line sessions to create 
automated scripts—to log on and down- 
load your mail, for example. Finally, at 
$120, the price is right. 


Good Things Come 

With all these bells and whistles, you'd 
expect SITcomm to be massive, but the 
complete package fits on two 800-KB 
floppy disks and takes up just 2.5 MB of 
disk space after installation. The SITcomm 
application itself weighs in at 343 KB and 
requires only 600 KB of memory. 

А custom Installer application (built by 
another Aladdin utility, InstallerMaker) 
lets you pick the desired configuration. 
After installation, you get the SITcomm 
application, an Address Book file that 
stores frequently called services and set- 
tings, two terminal fonts, plug-in tool files 
that implement various connections and 
transfer protocols, and sample scripts in 
both the AppleScript and UserLand Fron- 
tier languages. 

Aladdin achieved its economy of size 
by using Apple's Communications Tool- 


|It appears that the virus was initially spread 
.Hore..n 


|Туре RETURN to continue... 


File 


| 9600-N-8-1 


disks connected to the system: it attempts to destroy disk information on 
all connected hard drives (> 16 М) and attempts to completely erase the 
|Боо& volume. 


| The virus only spreads under the Italian vers і qae. 


Rrea: MACINTOSH Subarea: ALL File Desq 


АВЕВ....... Select a file area 


1. 
2. SUBRRER....Select а subarea 
8. жим List files “7 v.1.0. 01993 Aladdin Systems, Inc. 
4. BROMSE..... Browse through files —— — — — — 
5. SEND....... Send a file to BIX 
5 T" eeu a file from BIX Bytes Transferred: 12,288 
a ТУРЕ acess ype a file 

8. CHECK...... Check the contents of a file Out of: 167,956 
9. OPTIONS....Set options А " 
18. MODERATE...Enter moderator subsystem Est. Remaining Time: 04:00 
Ho GER. Leave the listings subsystem Elapsed Time: 00:17 

А Total Session Time: 00:19 
File? disinf34.cpt А 
Get ready to receive using 2МООЕМ batch.... Data Rate (cps): 646 

Retries: 0 


w В Notepad | Disconnect 
| VT102 | ZMODEM | Fause Connection 


Receiving: disinfectant34.cpt 
Status: 
Method: 


| er үч 
кс ТЕ 


Receiving Data 
2МОрЕМ MacBinary 


ОЬ БУР ЕН 


| Turn On Capturing | (Jt % 
| TurnOnPrinting | SEND | RECV | 


A floating toolbar below SITcomm's terminal window displays current line speed, terminal emulation, and protocol 
settings on buttons. You can press these buttons to configure the settings. 


box, an API that supplies basic networking 
and communications services. Using the 
API to handle the details of modem con- 
nections and terminal emulation, Aladdin's 
software engineers only had to write the 
application-specific code. Because the 
Communications Toolbox is part of Sys- 
tem 7, SITcomm requires this version of 
the Mac OS to run. 

The Communications Toolbox's mod- 
ular design allows great flexibility in how 
a program establishes a communications 
session. Its API provides a hardware- 
independent interface, while separate plug- 
in modules called Tools handle such hard- 
ware- or implementation-specific details 
as the serial connection, modem type, ter- 
minal emulated, and file transfer proto- 
cols. There is, for example, a Serial Tool 
for establishing direct serial connections. 

An Apple Modem Tool lets you choose 
the serial port, the modem type (which 
configures the modem command set), and 
the baud rate as well as stop bit, parity, 
and other hardware-specific settings. A 
VT102 Tool and а TTY Tool handle ter- 


minal emulation. Aladdin supplies Tools to 
manage XMODEM, YMODEM, ZMO- 
DEM, and Kermit file transfer protocols. 
As the company introduces new Tools with 
new capabilities, you just add the files to 
the Extensions folder. 


Serious Features 
SITcomm provides a sparse but informa- 
tive display (see the screen above). A float- 
ing Toolbar below the terminal window 
sums up the current line speed, terminal 
emulation, and protocol settings, display- 
ing them on buttons; you can click on the 
buttons to change the settings. Other Tool- 
bar buttons activate functions such as stor- 
ing text selected in the terminal window to 
a notepad file, capturing the terminal's I/O 
stream to a file, or routing it to a printer. 
SITcomm uses an Address Book file 
that lets you organize on-line contacts by 
name. With each name you can store a 
phone number, baud rate, file transfer pro- 
tocol, and terminal emulation to use. The 
program maintains a separate notepad for 
each Address Book name. When you select 
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ТІПТ SITcomm Is Serious 


Sample AppleScript to Log On to BIX 


tell application *SITcomm* 


activate (* Launch SITcomm and make it the foreground app *} 
Load Address "BIX" (" Load the speed and transfer protocol settings for BIX *) 


Connect 


Wait For Text "bix\"): * (* Look for the TYMNet prompt *) 


(* Tell it we want BIX *) 
Send Text "bix 


Wait For Text "Name? " (* Log-on name and password prompts *) 


Send Text *scriptsavant 
Wait For Text "sword: " 
Send Text "notapassword 


set banner to 1 (* Prime escape flag to loop at the beginning *) 


repeat while (banner - 1) 
(Wait For Text {":°, 


“поге...") timeout 6) (* Look for these 2 strings *) 


copy result to messResult (* Save returned string in variable *) 
if messResult = *more..." then (* We're caught in system banner *) 


Send Text " 


(^ Fire off returns to push through the banner text *) 


else if messResult - 
set banner to 0 
end if 
_ end repeat 7 
(% Go to the mail service *) 


at Send Text *mail 


“:” then (* Found regular prompt, escape loop *) 


: (Wait For Text "No unread inbasket messages." timeout 6) (* Save response *) 
| copy result to messResult я 


if messResult = 


| Send Text "а 


і 
else 

|  (* File and download mail here *) 
end if 


"No unread inbasket messages." then (* No mail, quit service жұ 


Wait For Text ":" timecut 6 (* We're done, sign off *) 


Send Text "bye 
% 


end tell 


a name from the pop-up menu in the Tool- 
bar, SITcomm configures each Tool setting 
and dials the number. 

The program contains automated se- 
quences for several popular on-line ser- 
vices, including CompuServe, Dow Jones, 
MCI Mail, EasyLink, and GEnie. There 
are also canned sequences for connecting 
to several types of BBSes (i.e., FirstClass, 
TBBS, and TelcFinder), a medley of Unix 
systems, and even a VAX. You configure 
them via the Address Book item in the 
Session menu. A session is then only a 
pop-up menu away in the Toolbar. 

If your service isn't on SITcomm's list, 
there's no easy way to cre- 
ate an automatic sequence 
entry. The best solution is 
to use the manual log-on 
setting and create an Apple- 
Script that drives SITcomm 
through the service's log-on 
sequence. However, you 
need the developer version 
of AppleScript or UserLand 
Frontier to gain access to a script editor. 

Because SITcomm fully supports Ap- 
ple Events, the script editor can capture 
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About the Product 


SITcomm 1.0................. $120 
Aladdin Systems 

165 Westridge Dr. 
Watsonville, CA 95076 
(408) 761-6200 

fax: (408) 761-6206 
Circle 1079 on Inquiry Card. 


the stream of high-level event traffic into 
an editable script file. You can then edit 
this script and save it as an executable file. 

When you launch the resulting applica- 
tion, it issues a sequence of Apple Events 
that steers SITcomm through the log-on 
process for your service. This capability 
is one of the greatest features of the Mac 
OS, and SITcomm excels at it. 


Lacking Examples 
Having said how wonderfully SITcomm 
handles high-level events, I must also re- 
port that the manual is woefully short on 
information on how to use them. To be 
fair, the manual provides an 
appendix detailing the events 
SITcomm understands, in- 
cluding descriptions of any 
required arguments and re- 
turned results. But it's served 
up as reference material only; 
there are no useful examples. 
As a result, it took me 
hours of experimenting and 
intense study of the AppleScript manual 
to figure out how to write a script that 
could retrieve any new E-mail or messages 


if they are present and then disconnect. 
Руе provided the resulting AppleScript 
(see the listing). 

SITcomm's support of high-level 
events, its most significant feature, gives it 
the potential to act as a communications 
engine in a variety of component-based 
applications, or in environments such as 
OpenDoc. But it won't be of much use if 
these features aren't documented better. 


Putting On the Squeeze 

Because Aladdin makes StuffIt Deluxe, 
one of the Mac standards for file com- 
pression and archiving, the company in- 
corporated this technology into SITcomm 
in a way that makes file transfers painless. 
Once you've received several files and 
want to leave SITcomm, it automatically 
decompresses any StuffIt Deluxe, Com- 
pact Pro, AppleLink package, or encoded 
BinHex files before it quits. 

For downloading file archives with odd- 
ball formats, SITcomm comes with an 
army of format translator modules that you 
can pick and use from its Translate menu. 
Just a few of the translators are PC .ZIP 
and .ARC, and Unix tar, compress, and 
uuencode. If you send files, SITcomm can 
automatically compress them before trans- 
mitting them. This eliminates one more 
annoying intermediate step in the process 
of moving data over the phone wires. 

I tested SITcomm on a Quadra 840AV, 
a Quadra 800, a PowerBook 170, and a 
PowerBook Duo 270c. Sending and re- 
ceiving files using the various Aladdin 
transfer protocol Tools went without a 
hitch, and it was nice to have immediate 
access to decompressed files once 1 exited 
SITcomm. Setting up an Address Book 
entry for my GEnie account took only a 
minute or two, and SITcomm nailed the 
connection perfectly the first time. 

SITcomm is a latecomer to the com- 
munications scene, but its unique features 
give it a hefty advantage over the compe- 
tition. Its small footprint makes it essential 
for the PowerBook-toting crowd, and its 
transparent compression and decompres- 
sion of files eliminates one more nuisance 
when dealing with matters in Cyberspace. 
With better documentation, its high-level 
event capabilities can make it a commu- 
nications component for custom in-house 
solutions. Check it out. M 


Tom Thompson is a BYTE senior technical editor 
at large with a B.S.E.E. fram Memphis State Uni- 
versity. He is an Associate Apple Developer. Con- 
tact him on AppleLink as T.THOMPSON, or on 
the Internet or BIX at tom, thompson bix.com. 


WE'VE EXAGGERATED HOW MUCH 


CALCULATING POWER IS IN NEW MATHCAD PLUS 5.0. 


lt gives you more advanced 
math capability than ever before. It 
lets you tackle harder problems and 
solve even tougher equations. In short, 
it's the most powerful, most advanced 
version of Mathcad' ever released. 

And that's no exaggeration. More 
powerful than spreadsheets or calculators, 
easier than programming њи new 
Mathcad PLUS 5.0 gives engineers, scientists 5 | \ 
and educators more tools to do calculations 
with greater speed and ease. 
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You get more functionality for computa 
42 


EI. 
derivatives and integrals, differential equations) advanced 


vector and matrix operations, statistical functions? curve | 
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fitting, and fast Fourier and wavelet transfornis? You can 
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choose from a wider range of symbolic capabilities, and 
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| Electronic Books, based 
| on the most popular ref- 
| erence books, let you 
Mathcad PLUS 5.0's on-screen worksheet lets — . 
you easily combine equations, text and graphics. instantly cut and paste 


hundreds of formulas into your work. And with Mathcad 


PLUS Function Packs you can add even more remarkable 


Circle 108 on Inquiry Card. 
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graph in 2-D and iD | f 
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LIGHTLY. 


calculating power in specific dis- 
ciplines like signal processing, data 
analysis, statistics and graphics. 
Plus, like its Mathcad predeces- 
sors, it's as easy and intuitive as using a 
scratchpad. Simply enter equations in 
real math notation anywhere on Mathcad . 
PLUS 5.0's on-screen worksheet. Add text 
and graphics. Change variables and instantly 
update your work. Mathcad PLUS 5.0 calculates 
answers quickly and accurately, then prints your 
results in impressive, presentation-quality documents. 
So try Mathcad PLUS 5.0 today, and tomorrow 


you'll be ten times more productive. Well, maybe we're 


_Ёкаррегаппр again. But only slightly. Mathcad PLUS 5.0 


s^ У ispriced atjust $299% To order, or to receive even more 
“г %- 
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information, call 1-800-967-5075. Or mail or fax the 
coupon below (Fax: 716-873-0906). 
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HANDS-ON TESTING 


HEAD TO HEAD: 


The newest laser, ink-jet, dot-matrix, and color printers vie 
for top honors in our applications-based rankings 


SCOTT HIGGS AND CHANDRIKA MYSORE 


he printer market continues to be one of the most competitive segments of the computer indus- 
try, thanks to an almost constant supply of new models and falling prices. This Lab Report, our 
third on printers in the last year, tracks these changes with evaluations of 71 laser, ink-jet, dot-ma- 
trix, and color printers. Thirty-eight of those printers weren’t available when we compiled our last 
printer Lab Report (see “176 Pnnters Face Off,” November 1993 BYTE). Among the new mod- 
els is Apple’s LaserWriter Select 360, a 10-page-per-minute laser printer with exceptional print 
quality. Also new are lasers from Alps and Genicom, built around a 10-ppm, 600-dpi engine from Brother that’s 
teamed with a 20-MHz Motorola 68030 processor. These are among the fastest midrange lasers we tested: Geni- 
com’s Model 7610 won our General Business rankings, while the Alps LSX 1000 and Brother’s HL-10h (a 
similar configuration that was ranked in November's report) placed as close runners-up in that category. 

New designs and lower costs account for different winners in some categories. For example, Canon’s re- 
cently introduced BJC-600 now ranks as the ink-jet printer with the best print quality, supplanting the Epson 
Stylus 800, November’s winner. But some past winners still reign: Hewlett-Packard’s LaserJet 4 Si remains 
the top printer for workgroups (as in all three printer reports), and the Compaq PageMarq 20 still leads for CAD 
and DTP (for an update on Compaq's plans to support this printer, see “As We Went to Press..." on page 166). 

Compared to the printers we tested in our last report, prices have fallen in each segment of the market. The 
average cost has dropped from $1000 to $700 for PCL-only lasers rated at 4 ppm. Ink-jet prices overall 
now average about 10 percent lower than for comparable models in the November report. 

In all, we tested 31 gen- 
eral-business printers (10 
ppm or less), eight work- 
group lasers (12 ppm or 


How to use this guide 


We used our standard suite of PC- and We summarize test details about the 


Macintosh-based printer tests to choose 
printers with the best speed and output 
quality for six key business applications. 


Combined engine 
and processor 
speed when 
running our test 
files, measured 
in ppm. Higher 
numbers 

indicate faster 


Gericom Шода 7579 835 ЕМ 
performance. е 


aw 4% 


ағ ая вЫ 


А composite rating for text and graphics output 
quality; based on a 10-point scale, with higher 


numbers indicating better print quality. 


BEST OVERALL сессес Model 7610 


winners and important runners-up in each of 
the categories, using charts like the one 
shown here. 


Vendor's rating 
for engine or 
print-head 
speed; does not 
include printer 
processing time. 


Retail price; may include optional memory 
to conform to our testing specifications 
(see "How We Tested"). 
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faster, with Ethernet sup- 
port), and six CAD and 
desktop publishing lasers 
(able to handle 11- by 17- 
inch paper). We also ranked 
eight draft-quality printers 
(ink-jets under $1000) and 
11 general-purpose color 
printers (ink-jet, thermal- 
wax-transfer, and dye-sub- 
limation printers costing no 
more than $5000). Finally, 
we evaluated 10 large-for- 
mat dot-matrix printers de- 
signed for high-volume 
print jobs. 


PHOTOGRAPHY: STEVE BELKOWITZ C 1994 


General Business 
Genicom Model 7610 


This 10-ppm laser printer 
offers a 600-dpi engine and a 
20-MHz 68030 processor to 
produce clear text at speeds 
that lead or compete closely 
with every other midrange 
laser printer. PAGE 166 


Workgroups 


[1 PRINTERS Е 


What to Look For in a Printer LaserJet 4 Si 


This 17-ppm printer continues 

its year-long reign as the 
Color Ink-Jet best-performing laser for 
PRINT HEAD networks, At $3749, it's also 
For affordable color printing and one of the least expensive in 
output that's appropriate for this group. PAGE 169 
husiness reports, ink-jets perform 
well. Choose thermal-transfer 
printers for higher-quality color with CAD and DTP 


intense colors and subtle dithering. 
Compaq PageMarq 20 


Although Compaq 15 with- 

drawing from the printer 
ENGINE ‘market, it will continue to sell 
PROCESSOR Low-cost lasers typically rely this 20-ppm laser for the 


NL Select lasers with a fast RISC А ре engines rated at immediate future. There's 
lor. processor (the most common we slit Piers Output is still no laser better for fast 
saw were from Intel, AMD, or s stale ce a speed and support for 11- by 
Weitek). Fast processing is nd ially if 17-inch paper. PAGE 171 
essential for printing graphics correspondence, especially 
and PostScript. you primarily prim text and 
little graphics. For better 
quality, choose a printer Color 


with a 600-dpi engine. 


TONER CARTRIDGE General Parametrics 
The printers that are easiest to service are 

Laser those with an integrated toner cartridge Spectra Star GT 
and drum. 


in addition to speed, this 
thermal-wax-transfer printer 


PAPER INPUT TRAY offers excellent color quality 
Capacities of 100 pages or and smooth paper handling. 
less are adequate for lasers It has parallel, serial, and 
used by one person ога 


LocalTalk ports. PAGE 173 
small workgroup, but 


consider optional paper 


trays and total capacities of 

1000 sheets or more for Draft Quality 

large networks and high- 

applications. This ink-jet delivers clean 


output at speeds comparable 
toa 4-ppm laser's for half the 
cost. Its online documentation 
iS a plus. PAGE 175 


Listings and Forms 
if you plan to use a variety Texas Instruments 
of fonts, make sure the Omni 800 Model 8930 
м4 ян eiie For high-volume printing of 
accept font cartridges. multipart forms and contin- 
uous-feed stock, no other 
printer matches the Omni's 
PAPER PATH output quallty. It ranks 
Choose printers with a straight-through second for this category in 
paper path if you print envelopes and our high-quality-mode perfor- 
heavy stock. The curved path (depicted mance tests. PAGE 177 
here] is typical for standard size and 
weight paper. 
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THE BEST PRINTERS FOR 


GENERAL BUSINESS 


hether you print reports, memos, spreadsheets, graphics, or simple desktop-published documents, high-quality 
laser output is the standard for business. The good news is that 300-dpi quality no longer commands a premium price; 
if you mainly print only text, we found four 4- to 6-ppm lasers (see Low Cost chart on page 167) with good speed 
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and output for less 
than $1000. One of them, NEC's 
host-based Silentwriter Super- 
script 610, retails for only $600 
(it lacks memory and relies on 
the host computer for this re- 
source). 

If your print jobs often com- 
bine text and graphics, 600-dpi 
printers offer sharper images for 
prices that run about $500 to 
$1000 more than the lowest-cost 
300-dpi lasers. Today, 600-dpi 
output is more than ever the stan- 
dard for laser printers: All but 
four of the 14 lasers we ranked 
for General Business support this 
resolution. In addition to sharp- 
er output, these midrange models 
offer faster speed, with print en- 
gines rated at 6 to 10 ppm (see 
Best Overall chart on page 167). 

Only three of the printers that 
we ranked for General Business 
in the November report appear 
in our rankings this month: HP's 
LaserJet 4, NEC's Silentwriter 
Superscript 610, and Texas In- 
struments’ MicroLaser Pro 600 
PS23. Price cuts for these models 
currently average over 15 per- 
cent. You can take home today’s 
winners for Macintosh and High 
Quality for 18 percent less than 
the comparable models in No- 
vember’ $ report cost. 

Several printers that did not 
win one of the General Business 
categories outright deserve at- 
tention as runners-up, and one 
of these may be the best printer 
for you, depending on your 
needs. For example, Canon’s 
new LBP-860, the first runner- 
up for Best Overall, is ideal if 
your work is graphics intensive. 
This printer tied with Apple’s 
LaserWriter Select 360 for the 
second-highest quality score for 
lasers ranked here. Although the 
LBP-860 fell a few percentage 


AS WE WENT TO PRESS... 


Here are some updates on changes in important printers we evaluated: 


Lexmark IBM LaserPrinter 4039 family 


Both the 12R and the 16L will be replaced in the second quarter of this year with new mod- 
els that offer bidirectional communications, among other features. The print engines 
and processors will remain the same, however, and Lexmark will sell an upgrade kit (at 
press time, $350 for either model) for existing 4039 printers. The upgrade consists of new 
software and a SIMM module that will allow the printers to send and receive status mes- 
sages to and from a network administrator. The administrator could change default set- 
tings or make other adjustments to a printer from any connected computer. The com- 
munications protocol is based on one developed by the Network Printing Alliance. In 
addition, upgraded printers will have enhanced PCL 5 and PostScript Level 2 support. (See 
“Printer at Work" on page 149 for details on another new Lexmark laser printer that 
shipped too late to be included in this Lab Report.) 


Compaq РасеМага 20 


Compaq announced late last year that it will discontinue future development of the Page- 
Marg printer family and won't compete in the printer market with new products. However, 
as we went to press, the company said it plans to support existing PageMarq printers for 
the next five years and will continue to manufacture units based on the existing design to 
meet demand. Compaq says inventories and future production will keep PageMargs in the 
market into the second half of the year. 


Canon LBP-860 Ба 

A PostScript option, the first ever offered by Canon, is due to be available by the time you 
read this. According to Canon, the $495 upgrade will use a controller from Peeriess 
Systems that requires only 2 MB of memory to produce PostScript Level 2 files that 
would need 6 MB of memory with standard controllers. (See the summary chart for Gen- 
eral Business Best Overall category and the Roll Call for data about the PCL version of this 
new printer. Because the PostScript option wasn't yet shipping, we weren't able to test 
it or the memory claim for this Lab Report.) 


| DEC PrinterServer 17/600 | 


DEC plans to be shipping its new network printer by the end of the first quarter (we received 

a preproduction version of the printer during our test cycle, but a production unit didn't 

arrive in time for inclusion in this report.) The 17-ppm, 600-dpi printer is designed for 

Ethernet environments and accepts Windows NT, NetWare, Unix, 0S/2, and Macintosh print 

jobs simultaneously. The printer can also communicate print-job status and print-job 

ЕСТ to users on ће network. At press time, the PrinterServer 17/600 was priced at 
695. 
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points behind the LaserWriter 
and Sharp's JX-9460PS for text 
quality, it beat all printers we 
tested (including the 1200-dpi 
models) in rendering fine lines. 
For detailed graphics and ex- 
cellent bit-map rendering, the 
LBP-860 will serve admirably. 
However, during our test cy- 
cle, Canon was not yet ship- 
ping the optional PostScript up- 
grade (see “As We Went to 
Press...” on page 166). 

The Brother HL-10h is the 
only printer that gave the top- 
rated Genicom serious compe- 
tition in performance tests. This 
is not surprising, since both use 
the same engine and class of 
processor. On every PCL test, 
only a couple of seconds sepa- 
rate these printers. The sole ex- 
ception to this rule is the bit- 
map test, which takes almost 
50 percent longer with the HL- 
10h. Their positions are re- 
versed in PostScript, again with 
matching speeds except on the 
bit-map test, where the Geni- 
com takes 40 percent longer. 

Members of HP’s LaserJet 
4 family appear as runners-up 
in each of the four General 
Business categories. The 4L is 
a runner-up for Low Cost, with 
300-dpi resolution and the 
fastest PCL score for printers 
in that group. The 4M is a good 
choice for Macintosh, with text 
quality second only to that of 
the top-rated Apple Laser- 
Writer Select 360. The LaserJet 
4 ranks high in overall quality 
for the same reason: excellent 
clarity of text and better line 
rendering than all but the three 
top printers. 

Note that the Sharp JX- 
9460PS was the lowest-cost 
PostScript printer ranked here, 
and its stunning 600-dpi out- 
put achieved the highest score 
in this group (the JX-9460PS's 
text sharpness rivaled that of 
some 1200-dpi printers). How- 
ever, we penalized this printer 
because it couldn’t print our 
bit-map test in 600-dpi resolu- 
tion (the test printed with no 
problem at 300 dpi). We con- 
sulted Sharp, but we weren't 
able to solve the problem dur- 
ing our test cycle. Accordingly, 
the printer placed as a runner- 
up rather than the winner for 
High Quality. 
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GENERAL BUSINESS 


For best combination of speed and quality... 


:123—4 4 0043: 7:78 № Genicom Model 7610 


This printer breezed through our performance tests with the 
s second-fastest PostScript score in this group. Although the 
WIE Model 7610 ranks fifth among Best Overall contenders in 
os overall output quality, its 600-dpi engine produces text with 
excellent clarity. 


SPEED (PPM) QUALITY — CLASS RESOLUTION RESIDENT 
PCL POSTSCRIPT МАС INDEX (PPM) PROCESSOR PRICE (0Р1) FONTS 
BEST Genicom Моде! 7610 6.35 6.04 NA 8.79 10 20-МН268030 52283 600 83 
RUNNER-UP Canon LBP-860 5.50 МА МА 9,48 8 16-МНг1960 $2199 500 45 
RUNNER-UP Brother HL-10h 6.19 6.15 NA 7.84 10 20-МН268ЕС030 $1890 600 83 
RUNNER-UP НР LaserJet 4 5.56 3.38 NA 8.90 8  20-MHz i960 $1839 600 80 
RUNNER-UP Sharp JX-9460PS 429 3.22 NA 977 6 16-МНг2АМ02900514 $1428 600 62 


Need good performance for under $1000? 


Low COST ЫТЫ 


Priced under $1000, this 4-ppm printer posted the highest quality score in this group. 
However, the trade-off is slow print speed. If you need PostScript for under $1000, 
choose the Ti MicroWriter Р523, 


SPEED (PPM) QUALITY — CLASS RESOLUTION RESIDENT 


PCL POSTSCRIPT МАС INDEX (PPM) PROCESSOR PRICE (DPI) FONTS 
BEST Okidata OL 410e 2.59 МА NA 8.76 4 — $899 300 14 
RUNNER-UP ТІ MicroWriter PS23 3,17 1.20 1.82 846 5 = $997 300 23 
RUNNER-UP НР LaserJet 4L 3.29 МА NA 7.87 4 18.5-MHz 1960 $849 300 80 
6 8-MHz МЕС 87C51 $600 500 Host-based 


RUNNER-UP НЕС Slientwriter Superscript 610 2.98 МА NA 810 


For unmatched Мас speed... 


ТАТТЫ Texas Instruments MicroLaser Pro 600 Р523 


None of the General Business printers we tested came close to the MicroLaser in our Mac 
speed tests. In addition to fast speed in our text tests, the MicroLaser Pro renders fonts 15 
percent faster than its closest competitor, the HP LaserJet 4ML. 


SPEED (PPM) QUALITY CLASS RESOLUTION RESIDENT 


PCL POSTSCRIPT MAC = INDEX (PPM) PROCESSOR PRICE (DPI) FONTS 
BEST Т MicroLaser Pro 600 Р523 3.15 2.44 4.26 8.43 8 20-МН2 Platinum $1599 600 31 
RUNNER-UP Apple LaserWriter Select 360 N/A 4.09 3,76 9.48 10 16-MHz AMD29200 51599 600 64 
RUNNER-UP НР LaserJet 4M 5.56 3.38 3.98 8.90 8 20-МН21960 $2479 600 80 


RUNNER-UP МЕС Silentwriter 1097 5.14 3.73 3.97 7.97 10 — 20-MHz i960 $1400 600 57 


When print quality matters 


Apple LaserWriter Select 360 


This new printer has a parallel port for PCs and generates exquisite output. Particularly 
good are its fine lines and bit-map graphics. Its text quality is the highest in this class. 


SPEED (PPM) QUALITY — CLASS RESOLUTION RESIDENT 


PCL POSTSCRIPT’ MAC INDEX (РМ) PROCESSOR PRICE (DPI) FONTS 

BEST Apple LaserWriter Select 350 N/A 4.09 3.76 9.48 10 16-MHz AMD29200 $1599 600 64 
RUNNER-UP Genicom Model 7610 6.35 6.04 N/A 8.79 10 20-MHz 68030 52283: 600 83 
RUNNER-UP Sharp JX-9460PS 429 322 N/A 9.77 6 16-MHz AMD29005/14 $1428 600 62 
RUNNER-UP HP LaserJet 4 5.56 3.38 N/A 8.90 8 20-MHz i960 $1839 600 80 
RUNNER-UP Brother HL-10h 6.19 6.15 N/A 7.84 10 20-MHz 68ЕС030 $1890 600 83 
RUNNER-UP Alps LSX 1000 5.41 5.19 N/A 7.96 10 20-MHz 68EC030 $1599 600 83 
"РС ? Price includes 10 МВ of memory. N/A = not appticabla — z data not available at press tima 
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How We lested 


n the PC, we ran tests at each 
printer's highest resolution and 
at the lowest resolution avail- 
able in each category. When- 
ever possible, we also tested the printers 
on the Macintosh platform. 


PERFORMANCE 


Our nine speed tests measure each 
printer’s ability to print documents with 
dense or sparse text, graphics, and fonts 
in a range of styles and sizes. The dense- 
text test requires printing a 2-KB file of 
ASCII text with little white space. Per- 
formance in this test correlates to raw 
speed, since there are no fonts or graph- 
ics for the printer to interpret. A second 
text document consists of ASCII text 
blocks broken up by areas of white 
space. Designed to simulate the print- 
ing of invoices and forms, this test is 
geared primarily to evaluating how fast 
dot-matrix printers can advance paper. 

The graphics tests use bit-mapped im- 
ages to simulate documents with cus- 
tom fonts or screen shots. These tests 
help us determine how efficiently each 
printer communicates with a computer. 
One test component measures the print- 
er's ability to draw complex lines and 
filled areas. A second test concentrates 
on producing curves and gray scales. 

We use the font test to measure the 
speed of the printer's processor. The test 
requires printers to create serif and sans- 
serif fonts in regular and bold faces in 30 
different point sizes. 

We generated a performance index 
for each printer by combining individual 
test scores with weightings that empha- 
sized the tests that were most signifi- 
cant for an application category. For ex- 
ample, the results of the graphics tests 
counted for more of a color printer's 
overall speed score than did the results of 
the paper-handling test. 


PRINT QUALITY 


This month we introduce the second 
version of our monochrome print-qual- 
ity tests. As in past reports, these Post- 
Script-based tests measure a printer's 
ability to reproduce a photographic im- 
age; print attractive, legible text in a 
wide range of sizes; and draw lines. For 


example, the line-squeeze test 
forces a printer to draw two 
lines successively closer to- 
gether until the gap between 
them vanishes—indicating that 
the printer can no longer make #9 
the black-to-white-to-black 
transition. The monochrome f 
suite also gauges more esoteric | 
features, such as how accu- 
rately the printer positions pa- 
per and how well the printer | 
displays reversed (1.е., white 
on black) text and graphics. | 

The color-quality tests, also ' 


written in PostScript, stress a The evaluation team: Seated, from left: Chandrika Mysore, 
color printer's ability to print а Scott Higgs; standing, from left: Alan Joch, Morgan Мес. 


wide range of hues and to 

blend hues. Other parts of the test ex- 
amine ink placement: the ability of the 
printer to accurately place lines without 
misregistration or smearing. 

Although we wrote the monochrome 
and color tests in PostScript, we were 
able to test printers that don't support 
PostScript by using Freedom of Press, a 
PostScript interpreter from ColorAge 
that translates PostScript into low-level 
printer driver calls. 


FEATURES AND 
EASE OF USE 


For each printer, we evaluated how easy 
it was to set up and configure the ma- 
chine, load paper, and replace consum- 
ables. For individual application cate- 
gories, we used the presence or absence 
of important features to determine wheth- 
er a printer was eligible. For example, 
the CAD and DTP category considered 
only laser printers that could accommo- 
date 11- by 17-inch paper. 


THE TEST 
CONFIGURATION 


Our printer benchmarks are applica- 
tions that run under Windows 3.1 or Ap- 
ple’s System 7. We disabled print serv- 
ers, spoolers, and buffers during testing. 
We required workgroup lasers to have at 
least 8 MB of RAM and PostScript, if 
available. Other lasers had at least 4 MB 
of RAM and PostScript, if available. 
We ran PC-based tests using Com- 
paq Deskpro 66M (66-MHz) comput- 
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ers with 540-MB hard drives, 8 MB of 
RAM, and DOS 6.0 and Windows 3.1. 
For Macintosh testing, we used Quadra 
640AV computers with System 7.1, 16 
MB of RAM, and 400-MB hard drives. 

Test data for this report cannot be di- 
rectly compared to previous printer Lab 
Reports. In addition to running a new 
version of our quality tests, we upgrad- 
ed our PC test-bed for this report (for 
previous reports, we used 33-MHz Com- 
paq systems to run our tests). 

This month’s test sample focuses on 
printers for high-end business and pro- 
fessional applications. We selected only 
high-end dot-matrix printers; we think 
this is the most important niche for this 
technology. We tested all available new 
models of laser and ink-jet printers, but 
we didn't retest models that received 
low speed scores in previous reports. 


Contributors 


Scott Higgs, Project Manager/NSTL, has tested 
hardware for NSTL for six vears. He spent last year 
in Europe, where he helped establish a testing 
facility in France. 


Alan Joch, Senior Editor/BYTE, coordinates the 
combined testing berween the BYTE Lab and NSTL. 


Chandrika Mysore, Printer Report Project 
Manager/NSTL, manages evaluations of printers, 
systems, and peripherals. 


Morgan Nec, Consiltant/NSTL, has tested printers 
and systems for NSTI. since 1988. 


The Lab Report is an ongoing collaborative project 
between BYTE Magazine and National Software Testing 
Laboratories (NSTL). BYTE Magazine and NSTL are both 
operating units of McGraw-Hill, Inc. Contact the NSTL 
staff via the Internet at editors nstl.com; at NSTL, Inc.. 
Piymouth Corporate Center, Plymouth Meeting, PA 
19462; or at (610) 941-9600. Contact BYTE on BIX via 
the Internet ат ajoch@ bix.com or at (603) 924-9281, 
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BEST 


W. tested eight printers that 
led the laser field in print speed 
and high-quality output. To be 
ranked for this category, a laser 
printer had to be rated ai 12 ppm 
or faster, and, as a minimum, 
it had to provide an Ethernet 
connector. 

Three printers, the Compaq 
PageMarg 20, the Genicom 
Model 7170, and the HP LaserJet 
4 Si, save Novell network users 
the cost of a dedicated PC print 
server. All three use coaxial 
Ethernet connections and their 
own software to act as print serv- 
ers in themselves. The remain- 
ing printers that we looked at 
connected to a dedicated print 
server via an EtherTalk connec- 
tion, which is the setup we used 
for testing. 

These full-featured printers 
rangc in price from $1999 for 
Lexmark's IBM LaserPrinter 
4039 12R to $9775 for the Geni- 
com Model 7170. Apple's Laser- 
Writer Pro 810 offered the high- 
est resolution, at 800 by 800 dpi, 
but its quality score fell below 
that of the ranked printers. 

The Genicom and HP prod- 
ucts provide a base paper-tray 
capacity of 2000 sheets. Except 
for the two Lexmark printers we 
tested, all the printers offer at 
least three paper trays (the Lex- 
marks have two trays standard). 
Multiple paper trays are useful 
if you print on standard U.S. let- 
ter and legal sizes as well as Eu- 
ropean А4 paper. The Genicom 
was the most generous, with four 
trays. 

The unranked 16-ppm Alps 
LSX 1600ec laser printer (see the 
Roll Call on page 180) is a new 
product targeted for networks. It 
Offers a maximum input-tray ca- 
pacity of 750 sheets and 35 en- 
velopes. However, it didn't sup- 
port Ethernet, and its PostScript 
option wasn't available during 
our test cycle. 


WORKGROUPS 


For speed and networking ease... 


вЕЅТ ОМЕГА Hewlett-Packard LaserJet 4 Si 
This fast, high-quality printer continues to reign as the leading choice 


for workgroups. Although it's rated behind the Genicom 7170 for 

PCL speed, the LaserJet provides significantly better quality than all 
са the other workgroup printers. It has 10 MB of base memory, 600- by 

600-dpi resolution, 2000-sheet capacity (In three trays), and an 


Ethernet connection. And it's among the least expensive printers in this group. 


SPEED (PPM QUALITY CLASS RESOLUTION MAXIMUM 
PCL POSTSCRIPT MAC INDEX (PPM) PROCESSOR PRICE (0Р1!) INPUT (SHEETS) 
BEST HP LaserJet 4 Si 7.91 5.63 МА 9.10 17 25-МН21060СР $3749 600х600 2000 
RUNNER-UP Genicom Model 7170 8.96 3.54 3.20 8.52 17 20-MHz 68030 $9775 300х300 2000 
16-MHz AMD29000 $1999 600х600 700 


RUNNER-UP Lexmark LaserPrinter 4039 128 5.66 3.47 4.56 8.63 12 


When price matters... 


пом соѕт Lexmark IBM LaserPrinter 4039 128 


This is the only workgroup-class printer we tested that offers a significant price difference 
from the rest of the pack: At $1999, it costs nearly half as much as the HP LaserJet 4 Si 
(which doesn't support Macs). But the LaserPrinter 4039 12R's speed and quality scores are 
good enough to rank it third among workgroup printers, even with a 12-ppm engine. 


SPEED (PPM) 


QUALITY CLASS RESOLUTION — MAXIMUM 
PCL POSTSCRIPT’ MAC INDEX (PPM) PROCESSOR PRICE (DPI) INPUT (SHEETS) 


BEST Lexmark LaserPrinter 4039 128 5.66 3.47 4.56 8.63 12 16-MHz AMD29000 $1999 600x600 700 


Need top Mac speed? 


MACINTOSH | Hewlett-Packard LaserJet 4 SiMX 


In the MX configuration (which boosts the base price of the LaserJet 4 Si by $1750), this 17-ppm 
printer significantly outperforms all other workgroup printers in Mac speed and output quality. With 
both EtherTalk and AppleTalk connectors standard, thls printer is easy to install on any Mac network, 


SPEED (PPM QUALITY CLASS RESOLUTION MAXIMUM 
ES |: PCL POSTSCRIPT MAC INDEX (PPM) PROCESSOR PRICE — (DPI) INPUT (SHEETS) 
BEST HP LaserJet 4 SiMX 791 5.63 7.87 9.10 17 . 25-MHzi960CF $5499 600x600 2000 
RUNNER-UP Compaq PageMarg 20 6.76 6.10 6.45 8.59 20 20-МН2АМ029000 $4636 400х800 1500 
RUNNER-UP Lexmark LaserPrinter 4039 16L 6.90 3.60 5,10 824 16 16-МН2 AMD29000 $4137 600x600 1000 
16-MHz AMD29000 $1999 600х600 700 


RUNNER-UP Lexmark LaserPrinter 4039 12Ң 5.66 3.47 4.56 8.63 12 


Want the highest quality for networks? 


HIGH QUALITY Hewlett-Packard LaserJet 4 Si 


This printer uses 600- by 600-dpi resolution to produce the best quality scores in this cate- 
gory. It did especially weli in our line tests, scoring roughly 25 percent better than the other 
products. However, when reproducing photographic images, it lagged the Compaq PageMarq, 
| the Dataproducts LZR 2080, and the two Lexmark IBM 4039 printers by about 10 percent. 


RESOLUTION 


SPEED (PPM) QUALITY CLASS MAXIMUM 
PCL POSTSCRIPT’ MAC INDEX — (PPM) PROCESSOR PRICE — (DPI) INPUT (SHEETS) 
BEST HP LaserJet 4 Si 7.91 5.63 МА 9.10 17 25-MHz i960CF $3749 600х600 2000 
RUNNER-UP Compaq PageMarq 20 6.76 6.10 6.45 8.59 20 — 20-MHz AMD29000 $4636 400х800 1500 
RUNNER-UP Lexmark Laserprinter 4039 12A 5.66 3.47 4.56 8.63 12 16-MHz AMD29000 51999 0600x600 700 
RUNNER-UP Genicom Model 7170 8.06 3.54 3,20 8.52 17 20-MHz 68030 $9775 300x300 2000 
RUNNER-UP Lexmark LaserPrinter 4039 16L 6.90 3.60 5,10 8.24 16 16-MHz АМ029000 $4137 600x600 1000 


"PE МА = not applicable 
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_ After all these years, | 
isnt it time you got the 


There comes a time in your 


_ big box of crayons? 


life when you just have to stop award-winning predecessor. 


| and say, | want all the colors On top of all this, the Phaser 
300 gives you PANTONE? 


approved color matching and 


| and | want them now. If you 
have reached that point, con- 
| gratulations: you're ready for 


| the new Tektronix? Phaser" 300. 
I We've taken the top-selling 


Which is twice as quick asits — 
| 
connects to any Mac, PC ог 
А | 
workstation. Color me flexible. || 
For a free Phaser 300 print 
printer in its market and made 


nearest Tektronix dealer, call 


improved the Phaser 300's 800/835-6100, Department 


33J. For faxed information, 


image quality. So what was 


call 503/682-7450 and ask 
great color. Crisper, richer and The new Phaser 300 can print a full bleed 117177 (oy document #5002. You'll 
| 
| 
ГЕ 


| 
it better. For starters, we've 
| 
once great color is now really 
| 


sample or the name of your 
page on nearly any kind of paper in two minutes. 

more detailed. And because Think fast. be amazed at what the big 

we know you don't like sitting around watching Бох of crayons can do. Of course, the Phaser 300 

paint dry, we've made it faster. Now you can spit may not come with its own built-in sharpener, 


out up to ап 11”х 17" full bleed image on nearly but, hey, with color that looks this good, you can 


any kind of paper in two minutes. Tektronix forget about things ever getting dull. 
S 


| | | Phaser i» a trademark of Tehtronia. Ine. All other marks аге trademarks or registered irademasks af their respective compames. 


Circle 150 on inquiry Card. 
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М... midrange lasers suffice 
for business memos, correspon- 
dence, and reports, desktop pub- 
lishing and CAD applications re- 
quire high-resolution lasers that 
can handle 11- by 17-inch paper. 
The printers we evaluated for this 
category represent the luxury 
models of their respective print- 
er families. АП come with at 
least 35 resident PostScript fonts 
and at least 4 MB of memory. 
The Compaq PageMarq 20 and 
the GCC SelectPress 600 cater 
to PC users with PCL 5 support. 
The Apple LaserWriter Pro 810 
includes PCL 4 emulation. A 
built-in hard drive on the Laser- 
Master Unity 1200XL-O holds 
over 200 resident fonts. 

In addition to printing in any 
style, these printers operate in 
any environment. In almost all 
cases, built-in ports or low-cost 
options include RS-232, paral- 
lel, LocalTalk, and Ethernet (the 
Dataproducts LZR 2080 and the 
Apple LaserWriter Pro 810 we 
tested lacked a parallel port). АП 
except the Apple LaserWriter 
Pro 810 include auto-sensing to 
switch into an appropriate mode 
depending on the data received. 

Performance and quality vary 
considerably, because the print 
engines in this category cover a 
wide range of resolutions. The 
GCC SelectPress 600, NewGen 
ImagerPlus 12, and LaserMas- 
ter Unity 1200XL-O are rated at 
8 ppm, with resolutions of 600 
dpi for the GCC SelectPress 600 
and 1200 dpi for the others. The 
Apple LaserWriter Pro 810, 
Dataproducts LZR 2080, and 
Compaq PageMarg 20 are 20- 
ppm printers. The first two offer 
800-dpi output; the last prints 
400 by 800 dpi. Given these dif- 
ferences, it is no surprise to find 
that the Compaq PageMarq 20 
ran performance tests 52 percent 
faster than the second-fastest, the 
GCC SelectPress 600. 


CAD AND DTP 


Need fast speed for 11- by 17-inch paper? 


SPEED 
PCL POSTSCRIPT MAC 
BEST Compaq PageMarg 20 6.76 6.10 6.45 
RUNNER-UP GCC SelectPress 600 4,26 3.12 3.25 
RUNNER-UP LaserMaster Unity 1200XL-O 3.63 2.99 2.82 


Compaq PageMarq 20 


The PageMarq ran almost twice as fast as any other printer in this category in 
есет ош PostScript tests. Its output quality ranked third, however, hampered by a 
DI- 400- by 800-dpi print engine in a class dominated by higher-resolution printers. 
се Standard аге PCL 5, PostScript, and HPGL. For excellent output quality for less 
cost but far slower speed, choose the 600- by 600-dpi GCC SelectPress 600. 


QUALITY CLASS 
INDEX — (PPM) PROCESSOR 
8.59 20 
9.53 8 
1000 8 


RESOLUTION 
PRICE (DPI) 
20-MHz AMD29000 $4636 400 х 800 
25-MHz AMD29030 54499 600 х 600 
33-MHz Unity 


is your budget limited to 5500072 


MAXIMUM 
MEMORY 
20 МВ 
16 MB 
$8995 1200 х 1200 48 MB 


RESIDENT 
FONTS 
50 

50 

241 


7w—— — —-] Onlythree printers in this category retail for less than $5000, and none comes close to 


matching the PageMarq's speed. The trade-off is lower resolution (see above). 


SPEED (PPM) 
PCL POSTSCRIPT’ MAC 
BEST Compaq РадеМага 20 6.76 6.10 6.45 
RUNNER-UP GCC SelectPress 600 4.26 3,12 3.25 
RUNNER-UP Apple LaserWriter Pro 810 N/A МА 4,12 


QUALITY CLASS RESOLUTION 
INDEX (PPM) PROCESSOR PRICE (00) 

8.59 20 20-MHzAMD29000 $4636 400 х 800 
9.53 8 25-МНг AMD29030 $4499 600 х 600 
821 20  Weitek 8200 $4899 800 x 800 


For top Mac performance... 


SPEED (PPM) 
PCL POSTSCRIPT MAC 
BEST Compaq PageMarq 20 6.76 6.10 6.45 
RUNNER-UP Dataproducts LZR 2080 МА МА 3.85 
RUNNER-UP Apple LaserWriter Pro 810 МА М/А 4.12 
RUNNER-UP GCC SelectPress 600 4.26 3.12 3.25 
RUNNER-UP LaserMaster Unity 1200XL-O 3.63 2.99 2.82 


Compaq PageMarq 20 


The PageMarq's performance looks even more impressive іп the Mac environment. It com- 
pleted BYTE's tests 56 percent faster than the second-place (for speed) Apple LaserWriter 
Pro 810, and 125 percent faster than the 1200-dpi LaserMaster Unity 1200XL-O. If price and 
quality matter more to you than speed, both the Dataproducts LZR 2080 and the GCC Select- 
Press 600 are excellent candidates for Macintosh environments. 


QUALITY CLASS RESOLUTION 
INDEX (PPM) PROCESSOR PRICE (DPI) 

8.59 20 20-MHzAMD29000 54636 400x800 
8.69 20 7.25-MHz Weitek 8200 $5495 800 x 800 
821 20 Weitek 8200 $4899 800 x 800 
9.53 8 | 25-MHz AMD29030 $4499 600x600 
10.00 8 33-MHz Unity $8995 


Do you require unexcelled quality? 


SPEED (PPM) 
PCL POSTSCRIPT MAC 
BEST LaserMaster Unity 1200XL-O 3.63 2.99 2.82 
RUNMER-UP Compaq PageMarg 20 6.76 6.10 6,45 
RUNNER-UP GCC SelectPress 600 4.26 3.12 3.25 


"РО N/A = not applicable 


LaserMaster Unity 1200XL-0 


The Unity 1200XL-O is designed to serve those who want camera-ready сору from their 
desktops. Speed is not its forte, but the quality of the output rewards your patience. 
With over 240 fonts preloaded on its intemal hard drive, the Unity 1200XL-O delivers 
unrivaled capabilities for serious desktop publishing. 


RESOLUTION 
(DPI) 


QUALITY CLASS 
INDEX (PPM) PROCESSOR 

10.00 8 — 33-MHz Unity 
859 20 20-МНг AMD29000 $4636 400x800 
953 В  25MHzAMD29030 $4499 600 х 600 


PRICE 


MAXIMUM 
MEMORY 
20 MB 
16 MB 
32 MB 


MAXIMUM 
MEMORY 
20 MB 
32 MB 
32 MB 
16 MB 


1200 x 1200 4B MB 


MAXIMUM 
MEMORY 


$8995 1200 х 1200 48 MB 


20 MB 
16 MB 
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RESIDENT 
FONTS 


241 
50 
50 
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The ENTERPRISE PRINTER 
From Mannesmann Tally = 


bar code capability and all models print 
POSTNET bar codes at text speeds. All 


Auto-Switching Support for 


High-Speed | Monthly 
IBM? Systems and PC Networks 


Text - X Workload 


(or DEC? Systems): Auto-switching 18,000 pages | line matrix models now provide built-in | 
serial & parallel I/O on all models 150 - 300 Ip | QMS” CODE V™ Version 2 compatibility — 
supports local and remote hosts at the | МТ360 |^ (759 cH 22,400 pages | at no additional cost. ке. 


same time (Optional: IBM Twinax/Coax 
& parallel). 


Auto-Switching Emulations: 
The host-selected PC and System printer 


Heavy Forms Printers: Straight | 
paper paths and easy front loading make. 
these printers ideal for high-volume print- 
ing of heavy multi-part forms and labels. 


ШЕШЕСІЗ 
|МТ661 | 800 Ipm [145,000 pages 


emulations switch with the interfaces. "varies w/column width "lines per minute То find out more about Mannesmann Tally 
Full Speed & Functionality for All Platforms: Enterprise Printers, just call: 
All of the speed and functionality of Mannesmann Tally -800-843-1 347 Ext. 31 


printers 1s maintained in a variety of line printer and dot 


matrix printer emulations. | MANNESMANN 
POSTNET & Industrial Bar codes: All Enterprise Та, j [у 


Printers from Mannesmann Tally offer built-in industrial 


IBM is a registered trademark of International Business Muchines Corporation. i 
QMS is a registered trademark and CODE V is a trademark of QMS, Inc. Mannesmann Tally Corpor ation 
DEC is a registered trademark of Digital Equipment Corporation. Kent, Washington ! 


Circle 106 on Inquiry Card (RESELLERS: 107). 
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BEST 


С.л printouts enhance рге- 
sentations and reports, and the 
general-purpose color printers 
we tested perform well when 
producing both monochrome text 
and color graphics. We limited 
our evaluations to printers priced 
under $5000, and, in general, the 
ink-jet, thermal-transfer, and 
dye-sublimation printers we re- 
ceived will not serve for spe- 
cialized applications such as col- 
or proofing and photographic- 
quality output, 

Ink-jets offer the most afford- 
able color technology, with over 
half of our test models qualifying 
for the low-cost category (under 
$1300). What's more, some ink- 
jets, including the Canon BJC- 
600 and Lexmark IBM Color 
JetPrinter PS 4079, provide ex- 
cellent dithering and shading that 
place their output quality among 
the leaders. In this regard, the 
Canon's $719 price tag is noth- 
ing short of remarkable. The 
Lexmark's ability to handle | 1- 
by 17-inch paper is a unique ad- 
vantage in this category. Still, 
ink-jet output, including that 
from these two printers, lacked 
the intensity of color that we saw 
from thermal-wax technology. 

Among the thermal-wax print- 
ers, the DEC ColorWriter 1000 
provides the top quality overall, 
with intense colors and subtle 
dithering. It consistently placed 
second, about 0.15 ppm behind 
the speed-leading General Para- 
metrics Spectra Star GT. 

The Fargo Primera uses ther- 
mal technology. For an extra 
$250, you can add a dye-subli- 
mation cartridge, making it the 
only dye-sublimation printer un- 
der our $5000 price limit on col- 
or. But its speed was slow and 
its print quality only marginally 
better than the thermal version's. 


KEY 


* Thermal Ш Inkjet 


COLOR 


Want the best color for general business? 


General Parametrics Spectra Star GT Bs 


The Spectra Star was the only color printer to complete BYTE's PC bench- 
s mark mix faster than 1 ppm. To complement Its good speed, the Spectra 
КӨЛЕ Star offers color quality second only to the DEC ColorWriter 1000's and 
22 has excellent paper handling that avoided jams during the intricate 


thermal-printing process. The printer comes with parallel, serial, and 
LocalTalk ports (with automatic switching) and PostScript Level Il. 


SPEED (PPM) 


POSTSCRIPT MAC QUALITY CLASS 
Ван — COLOR BAW — COLOR INDEX (PPM) РЕСЕ 
BEST General Parametrics Spectra Star GT ж 1.67 1.09 1.54 1.17 5.88 2 $4495 
RUNKER-UP DEC CotorWriter 1000 ж 143 0.84 1.48 1,09 6.15 2 $3999 
RUNNER-UP Tektronix Phaser 200e ж 1.05 0.68 090 073 5.67 2 $4480 
RUNNER-UP HP DeskJet 1200 C/PS Ш 169 035 159 0.66 4.96 7 $2749 


Need economical color? 


LOW COST | Fargo Primera Color (Thermal) 


POSTSCRIPT MAC QUALITY CLASS 
ван COLOR в COLOR INDEX (PPM) РАСЕ 
BEST Fargo Primera Color * МА МА 0.87 0.38 4.55 0.5 $995 
RUNNER-UP Canon BJC-600 Ш 1.35 0.142 МА МА 5.60 240 cps 5719 
RUNNER-UP HP DeskJet 560С Ш 152 027 МА NA 4.81 3 $719 


Do you require Мас support? 


General Parametrics Spectra Star GT 


RESOLUTION 
(DPI) 

300 x 300 
300 x 600 
300 x 300 
600 x 300 


RESOLUTION 
(DP) 

203 x 203 
360 x 360 
600 x 300 


INTERNAL 
HARD DRIVE 
Yes 

No 

No 

No 


Among the printers available for under $1500, the Primera occupies a unique niche. With 
its ability to change modes from thermal to dye sublimation (with a $250 option), you can 
invest. a bit more time and money to achieve even greater quality. However, our tests 
showed that the dye-sublimation mode took three times longer to print. 


INTERNAL 
HARD DRIVE 
No 

No 

No 


Performance differences are particularly marked ori the Mac, with the three leaders running 


an additional advantage over the runners-up in this category. 


POSTSCRIPT MAC QUALITY CLASS 
BAW COLOR B&W COLOR INDEX (PPM) PRICE 
BEST General Parametrics Spectra Star GT ж 1.67 1.09 154 1.17 5.88 2 $4495 
RUNNER-UP DEC ColorWriter 1000 ж 1.43 0.84 1.48 1.09 6.15 2 $3999 
RUNNER-UP Tektronix Phaser 200e ж 105 0.68 0.90 0.73 5.67 2 $4480 


For top print quality... 


General Parametrics Spectra Star GT 


SPEED (PPM) 


POSTSCRIPT. — — MAC М — CLASS 
BAW COLOR ын COLOR — INDEX (PPM) РАСЕ 
BEST General Parametrics Spectra Star GT ж 1.67 1.09 154 1.17 5.88 2 $4495 
RUNNER-UP DEC ColorWriter 1000 ж 1.43 0.84 1.48 1.09 6.15 2 $3999 
RUNNER-UP HP DeskJet 1200 C/PS B 159 0.35 159 0.66 4.96 1-2 $2749 
RUNNER-UP Tektronix Phaser 200e * 105 0.68 090 0.73 5.67 2 $4480 
‘PC з Native mode, not PostScript N/A = not applicable 
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RESOLUTION 
(DPI) 

300 x 300 
300 x 600 
300 х 300 


RESOLUTION 
(00) 

300 х 300 
300 х 600 
600 х 300 
300 х 300 


34 to 60 percent faster than the runners-up. The Spectra Star's built-in LocalTalk port gives It 


INTERNAL 
HARD ORIVE 
Yes 

No 

No 


For ultimate quality, the DEC and Tektronix printers offer slightly better color transitions. We 
still favor the Spectra Star, however, because of its print quality and speed. 


INTERNAL 
HARD DRIVE 
Yes 

No 

No 

No 
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simply the best all-in-one Desktop Video Studio, for 
Ш video editing 

Ш animation-to-video 

Ш video presentations 

All hard- and software included. And it runs on your 
standard Windows-PC or Macintosh! 


Features include an edit controller for 260+ VCRs and 
camcorders, a video mixer with 6 inputs, a character 
and graphics generator for titling, a 300+ digital video 
effects unit, and 4-channel audio re-recording in CD 
stereo quality. 


Video Machine and Video Machine lite give you full 
studio quality for a price you can afford! 


But don't just take our word for it: 


"A Dream Machine... FAST has produced a real win- 
ner" AV Video 


"Seems like magic... an outstanding achievement..." 
Byte 


"The FAST Video Machine is the closest thing to a one- 
step solution you will find. Video Machine offers the 
most bang for the buck of any solution on any plat- 
form" High Color Magazine 


"Add up prices for stand-alone gear, and you'd be 
hard-pressed to top this board for ten times the mo- 
ney" Videomaker 


"Seeing is believing!" Broadcast Hardware 


Ше couldn't say it any better. 


| USA: 
FAST Electronic U.S. Inc. 


The Art of Digital Video. One Twin Dolphin Drive 
Redwood City, CA 94065 
Tel. (800) 248-FAST 


International: 

FAST Electronic GmbH 
P.O. Box 20 07 19 
D-80007 München 

Tel. ++49 89 50206-0 
Fax ++49 89 50206-199 


Video Machine ҮМ ville QUAS Песне Gmbh 
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FAST. The Art of Digital Video. 


YES, | take your word for it! Send me 
more information about: 


Video Machine for PC 
Video Machine for Macintosh 


Adcress 


Ryuta RJIOA 


Circle 190 on Inquiry Card (RESELLERS: 191). 


BYTE 


BEST 


|} your budget is limited and you 
print only a small number of 
pages a day, one of today's 
monochrome ink-jet printers can 
offer quality competitive with a 
laser's for half the price. 

We tested eight monochrome 
ink-jets that sell for under $1000. 
The five that support both mono- 
chrome and color printing start 
at $719, while the monochrome- 
only models average under $400. 
(For rankings in this section, we 
considered only monochrome 
performance.) 

The four ink-jets that we 
ranked Best Overall help the 
technology overcome its low- 
speed stereotype: Performance 
as a group approached the ppm 
rate of under-$1000 lasers. In ad- 
dition, ink-jets can be more flex- 
ible than low-cost lasers; for ex- 
ample, the CalComp TechJet 
Personal can handle 11- by 17- 
inch paper. 


Another notable runner-up 15 


the Texas Instruments Micro- 
Marc, which doesn’t win any cat- 
egories outright but bundles fast 
speed and high quality in an af- 
fordable ($329) package. Its per- 
formance (third-fastest among 
all ink-jets in draft mode and sec- 
ond-fastest in high-quality mode) 
is even more remarkable given 
that this was the lowest-priced 
printer in the entire sample. 
Macintosh support was lack- 
ing in the test sample of mono- 
chrome ink-jet printers we re- 
ceived. HP does sell a Macintosh 
version of the new DeskJet 520, 
called the Desk Writer 520. Like 
its PC cousin, the Desk Writer of- 
fers 600- by 300-dpi resolution 
and sells for $365. We did not 
receive a Desk Writer for testing. 
The Brother HJ-400, with an 
8-pin serial port, comes ready for 
easy connection to a Macintosh. 
However, it is the slowest print- 
er in this category (40 percent 
slower than the BJ-200e). 


DRAFT QUALITY 


Need the best in Ink-jet economy and speed? 


Canon BI-200 


The BJ-200e delivers clean, readable output at speeds comparable 
to those of a 4-ppm laser, for about half the cost. It easily outpaced 


ӨЛЕ the runners-up іп draft-mode speed, and its high-quality-mode score 


also set the pace for this category. Its quality score lagged that of 
its big brother, the BJC-600. 


SPEED (PPM) — QUALITY CLASS RESOLUTION — STANDARD WARRANTY MAXIMUM 

PC MAC INDEX (PPM) PRICE (DPI) MEMORY (YEARS) INPUT (SHEETS) 
BEST Canon BJ-200e 281 NA 598 4 $399 360х360 256KB (host-based) 2 100 
RUNNER-UP CalComp TechJet Personal 241 МА 620 3 $699 360х360 40KB 1 100 
RUNNER-UP TI MicroMarc 216 МА 561 4 $329 300x300 24KB 1 100 
RUNNER-UP Canon BJC-600 176 МА 7.04 240cps S719 360x360 60KB 2 100 


is $500 your limit? 


Low cost РК 


The BJ-200e outclasses the under-$500 competition with fast speed—almost 20 
percent faster than its closest competitor, the Tl МісгоМагс, The BJ-200e also offers 
the best print quàllty In this price range, 


SPEED (PPM) QUALITY CLASS RESOLUTION STANDARD WARRANTY MAXIMUM 

К МАС INDEX (PPM) PRICE — (DPI) MEMORY (YEARS) INPUT (SHEETS) 
BET Сапоп BJ-200e 281 МА 598 4 $399 360х360 256 КВ (host-based) 2 100 
RUNNER-UP TI MicroMarc 216 МА 561 4 $329 300х300 24KB 1 100 
RUNNER-UP Lexmark ІВМ ExecJet 11 4076 2.03 МА 5.02 3 $349 600х300 21-KB buffer 2 150 
RUNNER-UP HP DeskJet 520 166 NA 567 3 $365 600х300 — 3 100 
RUNNER-UP Citizen Projet Il 191 МА 509 3 $349 300x300 128KB 2 70 


Not for P'Cs only... 


MACINTOSH _ | ТУ” 


T This was the only. monochrome inkjet in our test sample to support the Mac. It gives Macintosh 
users output quality that ranks above average and acceptable print speed. 


| . PC 
BEST Brother HJ-400 1.18 


MAC 
1.08 


INDEX 
5.91 


SPEED (PPM) QUALITY CLASS 


(PPM) РЕСЕ 
2 $419 


RESOLUTION 
(DPI) 


360 x 360 


STANDARD 
MEMORY 


64 KB 


Need high quality at a low price? 


HIGH QUALITY 


SPEED (PPM) 

PE MAC 
BEST Canon BJC-600 1.76 МА 
RUNNER-UP CalComp TechJet Personal 2.41 МА 
RUNKER-UP Canon BJ-200e 2.81 МА 
RUNNER-UP Brother HJ-400 1.18 1.08 
RUNNER-UP HP DeskJet 560C 155 МА 
RUNNER-UP HP DeskJet 520 1.66 МА 
RUNNER-UP ТІ MicroMarc 2.16 МА 


' Native mode, not PostScript 


Canon BJC-600 


QUALITY CLASS 

INDEX — (PPM) PRICE 
7.04 240cps $719 
620 3 $699 
598 4 $399 
5.91 2 $419 
587 3 $719 
568г 9 $365 
561 4 $329 


N/A = not applicable 


RESOLUTION 
(001) 

360 х 360 
360 х 360 
360 х 360 
360 х 360 
600 х 300 
600 х 300 
300 х 300 


STANDARD 
MEMORY 


60 KB 
40 KB 


256 KB (host-based) 


64 KB 


24 KB 


— = data not available at press time 


MAY 1994 


WARRANTY MAXIMUM 
(YEARS) INPUT (SHEETS) 
2 100 


The BJC-600 took almost twice as long to complete our printer tests as its sibling, but the 
BJC-600 compensates with top-notch output. Text was sharper and line rendering clearer 
than with any other printer in this class. 
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IT’S TIME FORA 
REALITY CHECK IN DESKTOP 


COLOR PROOFING. 


Do you find that obtaining accurate desktop color proofing is just a fantasy? If so, ste 
into reality with the NewGen Systems Corporation Chromax Color Printer. NewGen he 
developed this new full-bleed tabloid size dye-sublimation color printer to brea 
through barriers that only existed as a fantasy. Accurate color, true photographic quali: 
and unmatched performance can now be achieved at a price that seems like a figmer 
of your imagination! 


The Chromax Color Printer produces uniform color that is unattainable from other dye 

sublimation printers. Streaking, banding and ghosting are virtually non-existent with th 

Chromax; allowing you to rely on a Chromax proof for your design, proofing and pr« 
м — press applications. Furthermore, support for the EFiColor™ color management syster 

assures color reliability. NewGen delivers the Chromax with proven 

PostScript" Level 2 compatibility, RISC-based performance and networking 

capability second to none. 


NewGen Systems НИШ 
So, when you are finally tired of paying for expensive proofs, it's time to 17550 Newhope Street, Fountain Valley, СА 82708 
stop fantasizing, and move up to reality. Visit your NewGen dealer today, TH: 714/841-8908 FAN: 714/841-2800 

or call (800) 756-0556 for more information. 


Circle 116 on Inquiry Card (RESELLERS: 11 
© Copyright 1994. All rights reserves, NewGen is a registered trademark of NewGen Systems Corporation. All other trademarks are property of their respective owners. 


BYTE 


BEST 


Ша» technology contin- 
ues to fill an important niche for 
those who need workhorse print- 
ers for multipart forms, large 
runs of labels, and oversize pa- 
per. We evaluated 10 high-end 
dot-matrix models (none sup- 
ported the Mac) that serve these 
needs as no laser or ink-jet print- 
er can. Several of these printers, 
all priced above $1000, run faster 
than typical low-end lasers. 
However, there are two trade- 
offs for this speed: noise and in- 
ferior print quality. 

These printers emphasize raw 
output over fancy formatting. 
None offers PostScript, PCL, 
HPGL, or scalable fonts. АП dis- 
tinguish draft from letter-quality 
mode, at typical speed differen- 
tials of 500 percent. АП offer at 
least two paper-feed paths to ac- 
commodate your preferred set- 
up. For those who do not require 
presentation-quality output, the 
Advanced Matrix Technologies 
AMT Accel-535dsi, Brother 
M4309-A, Okidata Microline 
395, and TI Omni 800 Model 
8930 support color printing. 

The Mannesmann Tally MT 
360-2T provides the fastest avail- 
able output and more font op- 
tions (nine) than most of the oth- 
er printers. The Dataproducts Dot 
Matrix 8524 scores just behind 
the TI Omni 800 Model 8930 in 
most categories, but it gave our 
testers trouble aligning margins. 

Although the Advanced Ma- 
trix Technologies AMT TracJet 
III doesn't quite fit in this cate- 
gory, it deserves mention as the 
only laser printer tested that uses 
pin-feed instead of sheet-feed pa- 
per. Its quality is comparable to 
that of the best dot-matrix print- 
ers; however, it cannot handle 
wide paper or multipart forms. 
If you need good print quality on 
narrow-width, pin-feed paper, 
consider this unusual and (at 
$7995) expensive niche product. 


LISTINGS AND FORMS 


Want the leader for multipart forms? 


ВЕЗТ ОМЕВАНЕ Texas Instruments Omni 800 Model 8930 


For high-volume printing of multipart forms and continuous- | 
cu feed stock, no other printer matches the output quality of the 
WIE 18-pin Omni. In our high-quality-mode speed tests, this printer | 
ranks second to the 24-ріп Mannesmann Tally МТ 360-27, 
pum which places fourth among printers here for print quality. The 
Omni is also only one of two printers we ranked that offers as standard the 
ability to print bar codes. if print-head noise is а concem, however, note 
that the Omni's decibel rating is the highest of all the dot-matrix printers 
we ranked. 


SPEED 

(HIGH QUALITY CLASS RESOLUTION STANDARD WARRANTY RESIDENT OPERATING NUMBER OF 

QUALITY) INDEX (CPS) PRICE — (OPI) MEMORY — (YEARS) FONTS —— NOISE(DB) PINS 
BEST ТІ Omni 800 Model 8930  2.96ppm 4.42 600 $2545 216 32KB 1 2 63 18 
RUNHER-UP Mannesmann Tally MT 360-2T 3.52ppm 3.89 720 52795 360 128KB 1 9 55 24 
RUNNER-UP Dataproducts Dot Matrix 8524 2.70ppm 414 780 $2395 360 60KB 1 10 55 24 
RUNNER-UP Epson DFX-8000 2.03 ppm 3.72 1066 $3199 300 32KB 1 3 55 9 (two rows) 
RUNNER-UP Brother М4309-А 2.24 ррт 4.11 800 $2195 216 96KB 1 9 57 18 

1 9 55 18 


RUNNER-UP Genicom Моде! 3840EP — 2.16ppm 3.56 600 $2922 400 64 KB 


Want high quality for an economical price? 


The Microline 395 combines economy with highly readable output. It ranked second 
among all the dot-matrix printers we tested in overall quality and costs about $1000 
less than the other quality leaders. Its speed is much slower than that of the Best 
Overall contenders, but the Microline easily outruns the only other Low Cost candi- 
date. As a bonus, the standard-configuration Microline 395 can print bar codes (like 
the Omni; bar code printing is an option on the AMT Accel-535dsi). 


SPEED 

(HIGH QUALITY CLASS RESOLUTION STANDARD WARRANTY RESIOENT OPERATING NUMBER OF 

QUALITY) INDEX (CPS) PRICE (DPI) MEMORY — (YEARS) FONTS — NOSE(DB) PINS 
BEST Okidata Microline 395 2.78 ррт 4.14 607 $1499 360 64KB 1 12 58 24 


RUNNER-UP AMT Accel-294d 1.61 ррт 3.96 540 $1190 240 8 KB 1 4 55 9 (dual heads) 


Want the speed leader? 


HIGH SPEED Eo nso 


p ———3À This is the dot-matrix printer to choose If flat-out speed for large print runs is an 

Е | overriding requirement for you. Although ite quality is acceptable, this printer's 
forte is fast print-head and paper-handling performance, as evidenced by its draft- 
mode speed score of 4.77—6 percent faster than that of the nearest competitor, 
Genicom's Model 3840ЕР. The DFX-8000 comes standard with a Centronics port 
and offers. RS-232 as an option. For only slightly slower performance with a price saving of about $300, 
consider the Genicom 3840EP. 


DU QUALITY CLASS RESOLUTION STANDARD WARRANTY RESIDENT OPERATING NUMBER OF 
QUALITY) INDEX (CPS) PRICE (0Р0) MEMORY (YEARS) FONTS — NOISE(DB) PINS 
BEST Epson DFX-8000 4.77 ppm 3.72 1066 $3199 300 32KB 1 3 55 9 (two rows) 
RUNNER-UP Genicom Model 3840EP 14.47 ppm 3.56 600 52922 400 64KB 1 9 55 18 
RUNNER-UP Dataproducts Dot Matrix 8524 4.07 ppm 414 780 52395 360 60KB 1 10 55 24 
RUNNER-UP Mannesmann Tally MT 360-2T 4.02 ppm 3.89 720 $2795 360 128 КВ 1 9 <55 24 
RUNNER-UP ТІ Omni 800 Model 8930 4.00 ppm 4.42 600 $2545 216 32KB 1 2 63 18 
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PRINTERS 
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HONO 


The reduction mode on Canon’s BJ-200e is a unique 
feature that enables you to print wide documents such as 
spreadsheets on regular-size paper. It reduces the output file to 


two-thirds or one-half of its full size. 


The Apple LaserWriter Select 360 and 1 Apple 
LaserWriter Pro 810 offer 
fax modules. This capability means 
the printers can act as stand- 
alone fax machines that receive 


faxes and deliver them as plain- 


paper documents. 


A “paper out” flag on the HP LaserJet 4MP tells you at a 
glance when the input 
tray is low on paper. The 
bright-orange flag, 

| which is easily seen 

| whether the printer is at 

| ; your desk or connected 
remotely to a network, 

4 drops automatically. The 
printer need not be on 


for this feature to work. 


SETUP INTERFACE MENU 


о Qu elis шан 
PRINTOUT SMENU prins a усет] eae шыр 


СОТРАС 
mene v. PAGEMARG 20 


Finding your way using the menu tree 

can be difficult unless you're using the TI MicroWriter 
PS23 or the Compaq PageMarq 20. Both have a complex 
control-panel menu system. However, each also lets you 
print out the entire system, which makes it easy to find 
the proper buttons and sequences to reconfigure 


the printers. 


Dubious Achievements 


The GCC SelectPress 600, LaserMaster Unity 
1200XL-0, and NewGen ImagerPlus 12 all have a 
plastic security key for letter, legal, and larger-size paper. The 
corresponding keys must be installed in the paper tray for the 
paper to load properly. We found this an added nuisance when 
switching to different-size paper, and we worry that a misplaced 
key might be responsible for bringing your printing resource 

to a standstill. 
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SEE ТО IT THAT THE PRINTER YOU CHOOSE TODAY 
IS THE PRINTER YOU LL USE TOMORROW. 


Insist upon a printer with genuine Adobe" PostScript" software inside. 
Its the industry standard and the only way to guarantee that your printer will work 
with virtually every software application and hardware environment, today 
and tomorrow. Adobe PostScript software sets the standard for new color and network 
printers. In fact, leading printer manufacturers offer over 300 Adobe PostScript 
printers. Adobe PostScript is your assurance of фе highest-quality output. — 
every time—whether you're printing from DOS, Windows 05/2% Macintosh®, or 
UNIX®. So if you're anyone from a small business owner to a professional publisher, an 
Adobe PostScript printer is the best long term value for your company, today and 


tomortow. For a free guide on how to choose a printer, 


call 1-800-833-6687, Dept E, Ext. 0106. 


Set Your Зіснте ON GENUINE ADOBE PosTScniPT DEVICES: 
BLACK-AND-WHITE, COLOR, NETWORK AND Fax PRINTERS. 


Adobe 
It’s NOT JUST PRINTING, 
IT’S ADOBE POSTSCRIPT PRINTING. 


Adobe, the Adobe logo, PostScript, the PostScript logo and the tagline, "It's not just printing, it's Adobe PostScript printing" are trademarks of Adobe Systems Incorporated which 
may be registered in certain jurisdictions. All other marks and trademarks are the property of their respective companies. 91994 Adobe Systems Incorporated. All rights reserved. 
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=N = E. "dg T г" | 1 №. Га Жа ч сч Ку ч 
A CALL OF PRINTERS TESTED 
ЕСІ 
Ё 
< SPEED (PAGES PER MINUTE) QUALITY CLASS 
PRICE HIGH- DRAFT POSTSCRIPT MAC INDEX (SPEED) 
VENDOR MODEL (AS TESTED) QUALITY 
i 
ж Advanced Matrix Technology, Inc. AMT Accel-535dsi $2495 0.89 1.88 МА МА 4.03 480 cps 
9 Advanced Matrix Technology, Inc. AMT Accel-294d $1190. 0.82 1.61 N/A N/A 3.96 540 cps 
a Brother Intemational Corp. M4309-A $2195 2.24 3.80 N/A N/A 4.11 800 cps 
Dataproducts Corp. Dot Matrix 8524 $2395 2.70 4.07 N/A N/A 4.14 780 cps 
Epson America DFX-8000 $3199 2.03 4.77 N/A N/A 3.72 1066 cps 
Genicom Corp. Model 3840EP $2922 2.16 447 N/A N/A 3.56 600 cps @ 12 cpi 
Mannesmann Tally Corp. MT 360-2T $2795 3.52 4.02 N/A N/A 3.89 720 cps 
Okidata Microline 395 $1499 1.81 2.78 N/A N/A 4,14 607 срз @ 15 cpi 
Output Technology Corp. Model 850XL $2095 1.67 2.92 М/А МА 3.81 850 cps 
Texas instruments Omni 800 Mode! 6930 $2545 2.96 4.00 N/A N/A 4,42 600 cps 
Brother Intemational Corp. HJ-400 $419 1.12 1.18 N/A 1.08 5.91 110 cps 
CalComp TechJet Personal $699 2.22 2.41 N/A N/A 6.20 248 cps 
Canon Computer Systems, Inc. BJ-200e $399 2.43 2.81 N/A N/A 5.98 248 cps 
Citizen America Corp. Projet II $349 1.78 1.91 N/A N/A 5.09 180 cps 
Epson America Stylus 800 $399 1.97 1.96 N/A N/A 4.28 150 cps 
Hewlett-Packard Co. HP DeskJet 520 $365 1.55 1.66 N/A N/A 5.67 240 cps 
Lexmark Intemational, Inc. IBM ExecJet Il 4076 $349 2.03 МА МА МА 5.02 300 cps 
Texas Instruments MicroMarc $329 2.23 2.16 N/A N/A 5.61 300 cps 
Advanced Matrix Technology, Inc. AMT TracJet III $7995 8.96 N/A 3.95 N/A 7.47 16 ppm 
Alps Electric LSX 1000 $1599 5.41 МА 5.19 МА 7.96 10 ррт 
Alps Electric LSX 1600е $3295 4.82 N/A N/A N/A 8.33 16 ppm 
Apple Computer, Inc. Personal LaserWriter 320 $959 N/A N/A МА 2.26 8.24 МА 
Apple Computer, Inc. LaserWriter Select 360 $1599 N/A N/A 4.09 3.76 9.48 10 ppm 
Apple Computer, Inc. LaserWriter Pro 810 $4899 N/A N/A N/A 4.12 8.21 20 ppm 
Brother International Corp. HL-10h $1890 6.19 6.85 6.15 N/A 7.84 10 ppm 
Brother Intemational Corp. HL-6V $1643 4.14 N/A 0.67 N/A 8.09 6 ppm 
Canon Computer Systems, Inc. LBP-860 $2199 5.50 5.93 N/A N/A 9.48 8 ppm 
Canon Computer Systems, Inc. LBP-430 $799 2.58 МА МА МА 8.30 4ррт 
Compaq Computer Corp. PageMarq 20 $4636 6.76 N/A 8.1 6.45 8.59 20 ppm 
Dataproducts Corp. LZR 2080 $5495 МА N/A N/A 3.85 8.69 20 ppm 
Epson America ActionLaser 1500 $1028 4.54 N/A N/A N/A 7.83 6 ppm 
GCC Technologies SelectPress 600 $4499 4.26 4.43 3.12 3.25 9.53 B ppm 
Genicom Corp. Model 7170 $9775 8.96 N/A 3.54 3.20 8.52 17 ррт 
Genicom Corp. Model 7610 $2283 6.35 6.93 6.04 МА 8.79 10 ррт 
Hewlett-Packard Co. HP LaserJet 4MP $1729 3.19 N/A 2.44 2.52 8.27 4 ppm 
Hewlett-Packard Co. HP LaserJet 4P $1229 3.19 N/A МА МА 8.27 4 ppm 
Hewlett-Packard Co. HP LaserJet 4M $2479 5.56 N/A 3.38 3.98 8.90 8 ppm 
Hewlett-Packard Co. HP LaserJet 4 $1839 5.56 N/A 3.38 N/A 8.90 8 ppm 
Hewlett-Packard Со, HP LaserJet 4 SiMX $5499 7.91 9.91 5.63 7.87 9.10 17 ppm 
Hewlett-Packard Co. HP LaserJet 4 Si $3749 7.91 9.91 5.63 МА 9.10 17 ррт 
Hewlett-Packard Co. HP LaserJet 4ML $1279 3.29 N/A 2.47 2.65 7.87 4 ppm 
Hewlett-Packard Co. HP LaserJet 4L $849 3.29 N/A N/A N/A 7.87 4 ppm 
Kyocera Electronics, Inc. Ecosys FS-1500A $3300 4.05 N/A 1.08 1.18 8.72 10 ppm 
Kyocera Electronics, Inc. Ecosys FS-3500 A $5380 6.63 N/A 5.57 8.05 8.66 18 ppm 
LaserMaster Corp. Unity 1200XL-O $8995 3.63 МА 2.99 2.82 10.00 8 ppm 
Lexmark Intemational, Inc. ІВМ LaserPrinter 4039 128 $1999 5.66 8.52 3.47 4.56 8.63 12 ppm 
Lexmark Intemational, Inc. IBM LaserPrinter 4039 16L $4137 6.90 7.37 3.60 5.10 8,24 16 ppm 
Lexmark International, inc. ІВМ 4037 5E $1078 3,22 N/A N/A N/A 8.71 5 ppm 
NEC Technologies, Inc. Silentwriter Model 1097 $1400 5.14 N/A 3.73 3.97 7.97 10 ppm 
NEC Technologies, inc. Slientwriter Superscript 610 $600 2.98 N/A N/A N/A 8.10 6 ppm 
NEC Technologies, Inc. Silentwriter Model 640 $800 N/A N/A МА 2.04 7.75 6 ppm 
NewGen Systems Corp ImagerPlus 12 $8193 3.34 N/A 2.54 2.06 8.13 8 ppm 
Okidata OL 410e $899 2.59. 3.38 N/A N/A 8.76 4 ppm 
Okidata OL 850 $1999 4.24 N/A 1.31 2.36 6.66 8 ppm 
Panasonic Communications KXP 4440 $1549 4.38 N/A МА МА 6.97 10ррт 
Panasonic Communications SideWriter KX-P4400 $1048 2.77 N/A N/A N/A 8.50 4 ppm 
Sharp Electronics Corp. JX-9460PS $1428 4.29 N/A 3.22, МА 9.77 6 ppm 
Texas Instruments MicroLaser Pro 600 PS23 $1599 3.15 3.27 2.44 4.26 8.43 8 ppm 
Texas Instruments MicroWriter Р523 $997 3.17 N/A 1.20 1.82 8.46 5 ppm 
Xerox Corp. Xerox 4011 Desktop $1599 4.21 МА 1.43 N/A 7.80 8 ppm 
TECHNOLOGY PRICE B&W SPEED (PPM) COLOR SPEED (PPM) 
(AS TESTED) PC МАС KIGH- DRAFT POSTSCRIPT 
QUALITY 
Canon Computer Systems, Inc. BJC-600 и $719 1.35 МА 0.14 0.33 М/А 
Dataproducts Corp. Jolt PSe а $4995 1.08 1.15 МА N/A 0.31 
Digital Equipment Com. DEC ColorWriter 1000 * $3999 1.61 1.48 0.94 N/A 0.84 
Fargo Electronics, ine. Primera Color * $995 1.28 0.87 0.32 N/A N/A 
Fargo Electronics, tnc. Primera Dyesub Color Ф 81245 0.18 0.15 0.10 М/А М/А 
BB General Peramatrics Corp. Spectra Star GT ж $4495 1.67 154 N/A N/A 1.09 
Hewlett-Packard Co. HP DeskJet 560C [| $719 1.52 МА 0.27 0.30 МА 
Hewlett-Packard Co. HP DeskJet 1200 C/PS S $2749 2.96 1.59 0.49 0.89 0.35 
Lexmark International, Inc. IBM Color JetPrinter PS 4079 a $3199 1.11 0.79 N/A МА 0.37 
Star Micronics America SJ-144 * $599 1.24 N/A 0.31 N/A N/A 
Tektronix, Inc. Phaser 2006 * $4480 1.05 0.90 N/A N/A 0.68 
% = BYTE Best N/A - not applicable — = Data not available at press ime Ш = Inkjet ж = Thermal 4 = Dye-sublimation 
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RESOLUTION EMULATIONS 
(DPI) AUTO- НР DESKJET POSTSCRIPT TRUE PCLS PCL 4 HPGL EPSON ІВМ ІВМ DIABLO 
SENSING 500/5000/550( IMAGE LQ/FX PROPRINTER GRAPHICS 630 
480 No No No No No No Optional Yes Yes No Yes 
240 No No No No No No No Yes No No No 
216 No No No No No No No Yes Yes No No 
360 No No No No No No No Yes Yes No No 
300 No No No No No No No Yes Yes Yes No 
400 No No No No No No No Yes Yes Yes No 
360 No No No No No No No Yes Yes No No 
360 No No No No No No No No No No No 
216 No No No No No No No Yes Yes No No 
216 No No No No No No No Yes Yes Yes Yes 
360 Yes No No No No No No Yes Yes No 
360 No No Level | No No No Yes Yes Yes No No 
360 No No No No No No No Yes Yes No No 
300 No Yes No No No No No No No No No 
360 No No No No No No No Yes No No No 
600 No Yes No No No No No No Yes No No 
600 № Yes No No No No No No Yes Yes No 
300 No Yes № № № № № № № Мо Мо 
300 Yes No Level il optional No Yes Yes Yes No No No No 
600 Yes No Level | No Yos No Yes Yes Yes Yes Yes 
300 Yes No Level Il No Yes No Yes No No No No 
300 No No Level li No No No No No No No No 
600 Yes No Level 1 № Yes No No No No No No 
800 No No Level || No No Yos No No No No No 
600 Yes No Level | No Yos Yes Yes Yes Yes Yes Yes 
300 Yes No Level | or Il optional Мо Yos Yes Yes Yes Yes Yes Yes 
600 Yes No Level И No Yes No No No No No No 
300 No No No No Yes Yes Yes No No No No 
400 Yes No Level | or И Yes Yes Yes Yes No No No No 
800 Yes No Level I! No No Yes No No No No No 
300 Yes No Level ! or Il optional No Yes Yes Optional Yes No No No 
600 Yes No Level | or II No Yes Yes Yes No No No No 
300 No No Level | optional No Yes Yas Yes No Yes No No 
600 Yes No Level | No Yes Yes Yes Yes Yes No Yen 
600 Yes No Level Il No Enhanced No Yes No No No No 
600 Yes No Level tl No Enhanced No Yes No No No No 
600 Yes No Level Il No Yes Yes Yes Optional Optional No No 
600 Yes No Level Ii No Yes Yes Yes Optional Optional No No 
600 Yes No Level II No Yos Yes Yes Optional Optional No No 
600 Yea No Level Ii No Yes Yes Yes Optional Optlonal No № 
300 Yes No Level 11 No Enhanced No Yes No No No No 
300 Yes No No No Enhanced No Yes No No No No 
300 No No Level | optional No Yes No Yes Yes Yes No Yes 
300 No No Level | optional No Yes No Yes Yes Yes No Yes 
1200 Yes No Level | Yes No Yes No No No No No 
600 Yes No Level | No Yes Yes Yes No Yes Yes No 
600 Yes No Level 1 No Yes Yes Yes No Yes Yes No 
300 Yes No No No No Yes No No Yes Yes No 
600 Yes No Level II No Yes Yes Yes No No No No 
300 No No Level [ optional No No Yes No No No No No 
300 No No Level Il No No No No No No No No 
1200 Yes No Level | Yes Optional Yes Yes No No No No 
300 No No No No Yos No Yes No No No No 
300 No No Level I No No Yes No No No No No 
300 No No No No Yes Yes No No Yes Yes Yes 
300 No No Level II optional No No Yes No No No No No 
600 Yes No Level | No Yes No No Yes Yes Yes No 
600 Yes No Level 1I No Yes No Yes No No No No 
300 Yes Yes Level | No No Yes No Optional Optional No Yes 
300 No No Level | optional No Yes No Yes Yes Yes No Yes 
QUALITY CLASS RESOLUTION ULATIONS 
MAC INDEX (SPEED) (DPI) AUTO- PCL 5C HP DESKJET POSTSCRIPT PCL 5 PCL 4 HPGL EPSON IBM IBM 
SENSING 500/5006/550€ LQ/FX PROPRINTER GRAPHICS 
МА 7.04 240 ср5 360 № № № № № № № Үе$ Yes Yes 
0.52 5.22 2 ppm 300 No No No Level li No No No No No No 
1.09 6.15 2 ppm 300 Yes No No Level 11 Yes No Yes No No No 
0.38 4.55 1/2 ppm 203 No No No No No No No No No No 
0.11 5.70 1/5 ppm 203 No No No No No No No No No No 
147 5.88 2 ppm 300 No No No Levels І, 11 Мо № Үев Мо Мо Мо 
М/А 5.87 Зррт 600 Мо Мо Yes Level ІІ optional Мо No No No Yos No 
0.66 4.96 7 ppm 600 Yes Yes No Levels І, 11 Yes Yes Yes No No No 
0.49 5.23 3 ppm 360 Yes No No Level | No No Yes No No No 
N/A 5.28! 459 срв 360 Yes No No No No No No Yes Yes No 
0.73 5.67 2 ppm 300 No No NO Level II No No Yes No No No 
t The Sharp JX-9460PS could not complete our bit-map test in PostScript in 600 dpi. ?The Star SJ-144 printed banding in all the graphics and quality outputs. 
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FEATURES CONTINUE ON NEXT PAGE 


OF PRINTERS 


ROLL 


TESTED 


MEMORY MAXIMUM CONSUMABLES FCC PRINT ENGINE 
VENDOR MODEL (AS TESTED) MEMORY RATING COST RATING VENDOR 
Advanced Matrix Technology, Inc. AMT Accel-535dsi 32 KB 480 KB — $13,33 В Advanced Matrix 
Advanced Matrix Technology, Inc. AMT Accel-294d 8 KB 512 KB — $11.03 В Advanced Matrix 
Brother Intemational Corp. M4309-A 95 KB 96 KB 900 pages $34.90 B Brother 
Dataproducts Corp. Dot Matrix 8524 60 KB 60 KB — $45 В N/A 
Epson America DFX-8000 3KB 32 KB 15 million characters $33 B Epson 
Genicom Corp. Model 3840EP 64 KB 64 KB 15 million characters $31.70 B N/A 
Mannesmann Tally Corp. MT 360-27 128 KB 128 KB 15 million characters $27.95 B Mannesmann Tally 
Okidata Microline 395 64 KB 64 KB 5 million characters $29.95 В Okidata 
Output Technology Corp. Model 850XL 2 MB 2 MB 76 million characters $21.38 B N/A 
GB teas instruments Omni 800 Mode! 8930 32 KB 32 KB 15,000 characters | $20 A Texas instruments 
Brother Intemational Corp. HJ-400 64 KB 64 KB 900 pages $26 mono B N/A 
CalComp TechJet Personal 40 KB 40 KB 450 pages $25 mono B Canon 
Canon Computer Systems, Inc. BJ-200e 256 KB Host-based 450 pages 25 B Canon 
Citizen America Corp. Projet 1! 128 KB 384 KB 300 pages $8.00 B N/A 
Epson America Stylus 800 32 KB 32 KB 200 pages $19.99 B N/A 
Hewlett-Packard Co. HP DeskJet 520 — -- 1900 радез $31.95 В Hewlett-Packard 
Lexmark Intemational, Inc. ІВМ ExecJet ll 4076 21 KB 1 MB (for fonts) 1000 pages $31.95 B Lexmark 
Texas Instruments MicroMarc 24 KB 24 KB 1400 pages $32 B МА 
Advanced Matrix Technology, Inc. AMT TracJet Ill 4MB 9 MB 8000 pages $120 B Pentax Technologies 
Alps Electric LSX 1000 4 MB 34 MB — $99 А Brothar 
Alps Electnc LSX 1600e 4 MB 34 MB — $168 А Matsushita 
Apple Computer, Inc. Personal LaserWriter 320 4 МВ 8 MB 3000 pages $79 B True Laser 
Apple Computer, Inc. LaserWriter Select 360 4 MB 16 MB 4000 pages $99 B Рий/Хегох 
Apple Computer, Inc. LaserWriter Pro 810 8 MB 32 MB 11,000 pages $279 A Fuji/Xerox 
Brother Intemational Corp. HL-10h 4MB 34 MB 4000 pages $130 B Brother 
Brother International Corp. HL-6V 3 MB 5 MB 3500 pages $114 B Brother 
Canon Computer Systems, Inc. LBP-860 6 MB 32 MB 6000 pages $150 A Canon 
Canon Computer Systems, inc. LBP-430 5 MB 5 MB 3000 pages $85 B Canon 
Compaq Computer Corp. РадеМага 20 12 MB 20 MB 14,000 pages $259 A ҒшИХегох 
Dataproducts Corp. LZR 2080 8 MB 32 MB 11,000 pages $309 A — 
Epson America ActionLaser 1500 3 MB 5 MB 6000 pages $159 B Minolla 
GCC Technologies SelectPress 600 8 MB 16 MB — — В Toshiba 
Genicom Corp. Моде! 7170 9 MB 9 MB 13,000 pages $269 B Toshiba 
Genicom Corp. Model 7610 10 MB 34 MB 4000 pages $125 B Brother 
Hewlett-Packard Co. HP LaserJet 4MP 6 MB 22 MB 3000 pages S89 B Canon 
Hewlett-Packard Co. HP LaserJet 4P 6 MB 22 MB 3000 pages $89 B Canon 
Hewlett-Packard Co. HP LaserJet 4M 6 MB 22 MB 6000 pages $155 B Canon 
Hewlett-Packard Co. HP LaserJet 4 6 MB 22 MB 6000 pages $155 B Canon 
Hewlett-Packard Co. HP LaserJet 4 SiMX 10 MB 26 MB 8000 pages $169 А, В Сапоп 
GS немен-Раскаге Со. HP LaserJet 4 Si 10 MB 26 MB 8000 peges $169 А, В Canon 
Hewlett-Packard Co. HP LaserJet 4ML 4 MB 4 МВ 3000 радез $89 В Canon 
Hewlett-Packard Co. HP LaserJet 4L 4MB 4MB 3000 pages $89 B Canon 
Kyocera Electronics, Inc. Ecosys FS-1500A 4 MB 5 МВ 7000 pages $49 В Куосега 
Kyocera Electronics, inc. Ecosys FS-3500 A 10 MB 18 MB 7000 pages $49 B Kyocera 
LaserMaster Corp. Unity 1200XL-O 32 MB 48 MB 5000 pages $59 А Toshiba 
Lexmark Intemational, Inc. IBM LaserPrinter 4039 12R 4MB 16 MB 7000 pages $199 В Lexmark 
Lexmark Intemational, Inc. IBM LaserPrinter 4039 16L 8 MB 16 MB 12,800 pages $269 B Lexmark 
Lexmark Intemational, Inc. IBM 4037 5E 4.5 MB 4.5 MB 3500 pages $114 B Lexmark 
NEC Technologies, Inc. Silentwriter Model 1097 7 MB 9 MB 8000 pages $200 B Minolta 
NEC Technologies, Inc. Slientwriter Superscript 610 Host-based — Host-based 4000 pages $115 B NEC 
NEC Technologies, Inc. Silentwriter Model 640 3 MB 3MB 4000 pages $115 B NEC 
NewGen Systems Corp. ImagerPlus 12 40 MB 96 MB 5000 pages $49 A Toshiba 
Okidata OL 410e 4 MB 5 MB 2000 pages $29 B Okidata 
Okidata OL 850 2 MB 4 MB 2500 pages S33 B Okidata 
Panasonic Communications KXP 4440 4MB 5 MB 5000 pages $54 B Panasonic 
Panasonic Communications SideWriter KX-P4400 4MB 5 MB 1600 pages $14.95 В Panasonic 
Sharp Electronics Corp. JX-9460PS 4 MB 9 MB 15,000 pages $210 B Sharp 
Texas Instruments MicroLaser Pro 600 P523 6 MB 22 MB 15,000 pages $199 B Sharp 
Texas Instruments MicroWriter PS23 4MB 4 MB 2500 pages $48 B Samsung 
Xerox Corp. Хегох 4011 Desktop 3 MB 5 MB 1500 pages $32 B Tokyo Electric 
MEMORY MEMORY CONSUMABLES FCC PRINT ENGINE CONTROLLER 
VENDOR MODEL (AS TESTED) MAXIMUM COST RATING VENDOR 
Canon Computer Systems, Inc. BJC-600 Host-based 60 KB $7.50 A Canon 16-MHz Toshiba 
Dataproducts Corp. Jolt PSa 6 MB 10 MB $179.95 Color pack B Dataproducts 24-MHz Мелек 8220 
Digital Equipment Corp. DEC ColorWriter 1000 8 MB 8 MB $125 B _ Tektronix 16-MHz AMD29000 
Fargo Electronics, Inc. Primera Cotor 32 KB 32 KB $45 в Fargo — 
Fargo Electronics, Inc. Primera Dyesub Color 32 KB 32 KB -- В Fargo — 
S Genera Parametrics Corp. Spectra Star GT 6 MB 32 MB $342(3colors) А Sharp 33-MHz i960ca RISC 
Hewlett-Packard Co. HP DeskJet 560C = — $34.95 В Hewlett-Packard -- 
Hewlett-Packard Со. HP DeskJet 1200 C/PS 4MB 26 MB $34.95 (1 color) B Hewlett-Packard — 
Lexmark international, Inc. IBM Color JetPrinter PS 4079 4 MB 16 MB $34.95 B Canon 16.7-MHz AMD29200 
Star Micronics America SJ-144 176 KB 176 KB $7.50 B Star -- 
Tektronix, Inc. Phaser 200e 6 MB 8 MB — — Sharp 16-MHz RISC AMD29000 
$ = BYTE Best N/A = not applicable — = Data not available at press time 
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FEATURES CONTINUE ОН NEXT РАСЕ 
INTERFACES 
AUTO- CENTRONICS 85-232 Н5-422А LOCAL- ETHERNET TOKEN SCSI OTHER FONTS FONT 

CONTROLLER SWITCHING TALK RING STANDARD SLOTS 
АМТ Accel-535dsi No Yes Yes Yes No No No No Twinax, coaxial 4 2 
AMT Accel-294d No Yes Yes Yes No No No No Twinax, coaxial 4 0 
— No Yes Yes No No No No No None 9 0 
— № Yes Yes Optional Мо No No No None 10 0 
— № Үез Optional № Мо Мо Мо Мо Мопе 3 0 
— No Yes Yes Optional Мо Optional | No No 10Вазе-Т, TCP/IP 9 1 
MT 360 Yes Yes Yes No No No No No Twinax, coaxial $ 0 
= No Yes Yes No No No No No None 12 0 
— No Yes Yes No No No No No None == — 
— No Yes Yes No No No No No None 2 0 
МА Yes Yes Yes Yes No No No No None 0 0 
МА Мо Yes No No Mo No No No None 7 0 
N/A No Yes No No No No No No None 20 — 
N/A No Yes No No No Yes No No None 9 0 
N/A No Yes No No No No No No None 11 0 
МА — Yes No Yos Yes No No No None 55 2 
10-MHz 68000 No Yes Optional Optional № Optional Optional Мо None 14 0 
N/A No Yes No № № Мо Мо Мо Мопе 3 = 
6-MHz i960 & {961 Yes Yes Yes Optional № Optional Optional Мо Twinax, coaxial 7 2 
20-MHz МС68ЕС0З0 Yes Yes Yes No No No No No None à 83 1 
16-MHz AMD29200 Yes Yes Yes Yes No No № № Мопе 27 2 
AMD29205 — № Мо Мо Yes No No No None 35 0 
16-MHz АМО29200 Үез Yes Yes No Yes Мо Мо Мо None 64 0 
Weitek 8200 Yes Yes Yes Yes Yes Yes No Yes Nona 0 0 
68ЕС030 Yes Yes Yes No Yes Yes Yes No None 83 1 
16-MHz 68000 Yes Yes Yes No No No No No HP Bitronics 50 1 
16-MHz i960 Yes Yes No No Optional No No No PCMCIA 45 1 PCMCIA 
— No Yes No No No No No No None 15 0 
20-MHz AMD29000 Yes Yes Yes No No No No No EtherTalk, TCP/IP 50 Unlimited 
7.25-MHz Weitek 8200 Yes No Yes No Yes Yes No Yes None 35 0 
16.67-MHz 68000 Yes Yes Yes Optional Optional Мо No No Twinax, coaxial (optional) 0 1 
25-MHz AMD29030 Yes Yes Yes Yes Yes Yes No No TCPAP 50 0 
— Yes Yes Yes Yes Optiona! Optional Optional М/А TCPAP 0 2 
20-MHz 68030 Yes Yes Yes Yes Optional Optional - Optional Optional M10 interface 83 2 
20-MHz i960KA Yes Yes No No Yes Optional Optional No Jet Direct HP Bitronics parallel 80 0 
20-MHz i960KA Yes Yes No No No Optional Optional № Jet Direct HP Bitronics parallel BO 0 
20-MHz i960 Yes Yes Yes Yes Yes Optional Optional № None 80 1 
20-MHz i960 Yes Yes Yes Yes No Optiona! | Optional! Мо None 80 1 
25-MHz i960CF Yes Yes No No Yes Yes Optional № None 81 2 
25-МНл Ю60СҒ Үев Үев Мо Мо Мо Yes Optional № None 81 2 
18.5-MHz i960KA Yes Yes No No Yes Optional Optional № None 80 0 
18.5-MHz i960KA Yes Yes No No No Optiona! Optional Мо None 80 0 
16-MHz MC68000 Yes Yes Yes № Optional | Optional Optional! № None 92 2 PCMCIA 
18-MHz AMD29000 Yes Yes Yes No Optional Optional Optional № None 146 2 PCMCIA 
33-МН2 Unity Yes Yes Yes No Yes Yes No Yes None 241 0 
16-MHz AMD29200 Yes Yes Yes No Optional Optional Optional № None 14 1 
16-МНг АМ029000 Yes Yes Yes No Optional Optional Optional No None 0 1 
10-МН> 68000 № Yes Optional Optional № No No No None 0 0 
20-MHz i960 Yes Yes Yes Yes Yes Optional Optional Yes Optionai 57 0 
8-MHz SuperScript 87C51 № Yes No No No No No No None Host-based 0 
NEC custom ASIC No No No No Yes No No No None 17 0 
25-MHz XL-8220 Yes Yes Yes Yes Yes Optiona! No Yes None 35 == 
— Yes Yes Yes Мо Мо Мо Мо Мо Мопе 14 bar code 1 
= No Yes Yes No No No No No AppleTalk 26 1 
16-MHz i960SA Yes Yes Yes No No No No No None 36 1 
15-MHz NS32CG16 No Yes Optional № No No No No — 28 0 
16-MHz AMD29005/14 Yes Yes Optional № Optional No No No None 62 1 
20-MHz Platinum Yes Yes Optional Optionat Yes Optional No Optional High-speed parallel 3t — 
— Мо Yes Optional Optional Yes Optional Optional No None 23 0 
16-MHz 68302 No Yes Optional No No No No No None 15 2 
= INTERFACES FONTS FONT 
AUTO SWITCHING CENTRONICS 85-222 RS-422A  LOCALTALK ETHERNET TOKEN RING SCSI OTHER STANDARD SLOTS 
No Yes No No . № No No No None 8 0 
Мо Үез Yes No Yes Optional No No AppleTalk 39 0 
Үе$ Yes No No Мо Optional No No AppleTalk 12 0 
No Yes No No No No No No Serial to Mac 1 — 
№ Үөз Мо Мо Мо Мо Мо Мо Serial to Мас 1 — 
Үез Yes Yes No Yes No No No None 52 2 
N/A Yes No No No No No No None 6 ( DOS), 14 (TrueType), 35 (Mac) 2 
Yes Yes No No Yes Optional | Optional No Ethemet/10Base-T and ВМС 45 1 
Yes Yes Yes No Yes Optional Optional No None 35 0 
№ Yes No No No No No No None 8 0 
Yes Yes No No Yes No No No None 17 0 
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ROLL CALL 


VENDOR 


Advanced Matrix Technology, Inc. 
Advanced Matrix Technology, Inc. 
Brother Intemational Corp. 
Dataproducts Corp. 

Epson America 

Genicom Corp. 

Mannesmann Tally Corp. 

Okidata 

Output Technology Corp. 


© Texas instruments 


Brother Intemational Corp. 
CalComp 

Canon Computer Systems, Inc. 
Citizen America Corp. 

Epson America 

Hewlett-Packard Co. 

Lexmark Intemational, Inc. 
Texas Instruments 


Advanced Matrix Technology, Inc. 
Alps Electric 

Alps Electric 

Apple Computer, Inc. 

Appie Computer, inc. 

Apple Computer, Inc. 

Brother Intemational Corp. 
Brother Intemational Corp. 

Canon Computer Systems, Inc. 
Canon Computer Systems, Inc. 


ES compaq Computer Corp. 


Dataproducts Corp. 
Epson America 
GCC Technologies 
Genicom Corp. 
Genicom Corp. 
Hewlett-Packard Co. 
Hewlet:-Packard Co. 
Hewlett-Packard Co. 
Hewlett-Packard Co. 
Hewlett-Packard Co. 


€& Hewlett-Packard Co. 


Hewlett-Packard Co. 
Hewlett-Packard Co. 
Kyocera Electronics, Inc. 
Kyocera Electronics, Inc. 
LaserMaster Corp. 
Lexmark International, Inc. 
Lexmark Intemational, Inc. 
Lexmark Intemational, Inc. 
NEC Technologies, Inc. 
NEC Technologies, Inc. 
NEC Technologies, Inc. 
NewGen Systems Corp. 
Okidata 

Okidata 

Panasonic Communications 
Panasonic Communications 
Sharp Electronics Corp. 
Texas Instruments 

Texas Instruments 

Xerox Corp. 


Canon Computer Systems, Inc. 
Dataproducts Corp. 

Digital Equipment Corp. 

Fargo Electronics, Inc. 

Fargo Electronics, Inc. 


% General Parametrics Corp. 


Hewlett-Packard Co. 
Hewlett-Packard Co. 
Lexmark international, Inc. 
Star Micronics America 
Tektronix, Inc. 


p = BYTE Best 
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MODEL 

AMT Accel-535dsi Yes 
AMT Accel-294d Yes 
M4309-A Yes 
Dot Matrix 6524 Yes 
DFX-8000 Yes 
Model 3840EP Yes 
MT 360-2T Yes 
Microline 395 Yes 
Model 850XL Yes 


Omni 800 Model 8930 Yes 


HJ-400 Yes 
TechJet Personal Yes 
B.J-200e Yes 
Projet 1! Yes 
Stylus 800 Yes 
HP DeskJet 520 Yes 
ІВМ ExecJet || 4076 Yas 
MicroMarc Yes 
AMT TracJet Ш Yes 
LSX 1000 Yes 
LSX 16006 Yes 


Personal LaserWriter 320 Yes 
LaserWriter Select 360 Yes 


LaserWriter Pro 810 Yes 
HL-10h Yes 
HL-6V Yes 
LBP-860 Yes 
LBP-430 Yes 
PageMarq 20 Yes 
LZR 2080 Yes 
ActionLaser 1500 Yes 
SelectPress 600 Yes 
Model 7170 Yes 
Model 7610 Yes 
HP LaserJet 4MP Yes 
HP LaserJet 4P Yes 
HP LaserJet 4M Yes 
HP LaserJet 4 Yes 
HP LaserJet 4 SIMX Yes 
HP LaserJet 4 Si Yes 
HP LaserJet 4ML Yes 
HP LaserJet 4L Yes 
Ecosys FS-1500A Yes 
Ecosys FS-3500 A Yes 
Unity 1200XL-O Yes 


ІВМ LaserPrinter 4039 12A Yes 
IBM LaserPrinter 4039 16L Yas 
IBM 4037 5E Yes 
Silentwriter Model 1097 Yes 
Slientwriter Superscript 610 Yes 


Silentwriter Model 640 Yes 
ImagerPlus 12 Yes 
OL 4108 

OL 850 Yes 
KXP 4440 Yes 
SideWriter KX-P4400 Yes 
JX-9460PS Yes 
MicroLaser Pro 600 PS23 Yes 
MicroWriter PS23 Yes 
Xerox 4011 Desktop Yes 
BJC-600 Yes 
Jolt PSe Yes 
DEC ColorWriter 1000 Yes 
Primera Color Yes 
Primera Dyesub Color Yes 
Spectra Star GT Yes 
HP DeskJet 580С Yes 


HP DeskJet 1200 C/PS Yes 
IBM Color JetPrinter PS 4078 Yes 
SJ-144 Yes 
Phaser 2006 Yes 


— z Data not available at press time 


LETTER 


LEGAL 


Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 


Yes 
Optiona! 
Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 
Optional 
Optional 


Yes 
Optional 
Optional 
Yes 
Yes 
Yes 
Optional 


PAPER SITES 
A4 11" x 17" 
Yes Yes 
Yes Yes 
Yes No 
Yes Yes 
Yes Yes 
Yes No 
Yes Yes 
Yes Yes 
Yes No 
Yes Yes 
Yes No 
Yas No 
No No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes Yes 
Yes No 
Yes No 
Optional No 
Yes No 
Yes Optional 
Yes Yes 
Yes No 
Yes Yos 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Optional Мо 
Optional Мо 
Yes No 
Yes No 
Yes No 
Yes No 
Yes Yes 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes Yes 
No No 
Yes No 
Yes No 
Yes No 
No No 
Optional No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes № 
Yes — 
Yes — 
Yes No 
No Yes 
No Yes 
Yes Yes 
No Yes 
No No 


OF PRINTERS 


ENVELOPE 


Yes 
Yes 
No 
Yes 
No 
Yes 
Yes 
No 
No 
Yes 


Yes 
Yes 
Yes 
Yes 
Optional 
Optional 
Yes 
Yes 

Yes 

Yes 
Yes 
Optional 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

Yes 

No 
Optional 
Optiona 
Yes 
Yos 


Yas 
Yes 


TOLL-FREE 
PHONE 


(B00) 992-2264 
(800) 992-2264 
(800) 276-7746 
(600) 283-1932 
(800) 922-8911 
(800) 443-6426 
(800) 458-4701 
(800) 654-3282 
Nona 

(800) 848-3927 


(800) 276-7746 
(B00) 932-1212 
(800) 423-2366 
None 

(800) 922-8911 
(800) 752-0900 
(800) 358-2380 
(800) 848-3927 


(800) 992-2264 
(800) 825-2577 
(800) 825-2577 
(800) 767-2775 
(800) 767-2775 
(800) 767-2775 
(800) 276-7746 
(800) 276-7746 
(800) 423-2366 
(800) 423-2366 
(800) 345-1518 
(800) 283-1932 
(800) 922-8911 
(800) 422-7777 
(800) 443-6426 
(800) 443-6426 
(800) 752-0900 
(800) 752-0900 
(800) 752-0900 
(800) 752-0900 
(800) 752-0300 
(800) 752-0900 
(800) 752-0900 
(800) 752-0900 
(800) 367-7437 
(800) 367-7437 
Мопе 

Мопе 

Мопе 

Мопе 

(800) 388-8888 
(800) 388-8888 
(800) 388-8888 
(800) 888-1689 
(800} 654-3282 
(800) 654-3282 
(800) 222-0584 
(BOO) 222-0584 
(800) 732-8221 
(BOO) 848-3927 
(800) 848-3927 
(800) 821-2797 


(800) 423-2366 
(800) 283-1932 
(800) 777-4343 
(800) 327-4622 
(800) 327-4622 
Мопе 

(800) 752-0900 
(800) 752-0900 
Мопе 

(800) 447-4700 
(800) 835-6100 


(805) 388-5799 
(805) 388-5799 
(714) 859-9700 
(818) 887-8000 
(310) 782-0770 
(703) 949-1708 
(206) 251-5593 
(609) 235-2600 
(509) 536-0468 
(817) 774-6001 


(714) 859-9700 
(714) 821-2000 
(714) 438-3000 
(310) 453-0614 
(310) 782-0770 
(208) 323-2551 
(606) 232-2000 
(817) 774-6724 


(805) 388-5799 
(408) 432-6000 
(408) 432-6000 
(408) 996-1010 
(408) 996-1010 
(408) 996-1010 
(714) 859-9700 
(714) 859-9700 
(714) 438-3000 
(714) 438-3000 
{713) 378-8820 
(818) 887-8000 
(310) 782-0770 
(617) 276-8620 
(703) 949-1708 
(703) 949-1708 
(208) 323-2551 
(208) 323-2551 
(208) 323-2551 
(208) 323-2551 
(208) 323-2551 
(208) 323-2551 
(208) 323-2551 
(208) 323-2551 
(510) 748-8680 
(510) 748-6680 
(612) 944-9331 
(606) 232-3000 
(606) 232-3000 
(606) 232-3000 
(508) 264-8000 
(508) 264-8000 
(508) 264-8000 
(714) 436-5150 
(609) 235-2600 
(609) 235-2600 
(201) 863-7845 
(201) 863-7845 
(201) 529-8200 
(817) 774-6001 
(B17) 774-6001 
(310) 333-2192 


(714) 438-3000 
(818) 887-8000 
(508) 493-5111 
(612) 941-9470 
(612) 941-9470 
(510) 524-1060 
(208) 323-2551 
(208) 323-2551 
(606) 232-3000 
(908) 572-3300 
(503) 682-7377 


TES TED 


INQUIRY 
NUMBER 


1105 
1106 
1107 
1108 
1109 
1110 
1111 
1112 
1113 
1114 


Pacific DirectNet. 


It takes the pain out of sharing 
LaserJet printers on a network. 


What a relief. At last 
theres a network print 
server card that eases the 
|. pain associated with 


: 88, managing networked 
B — printers. 


It's called Pacific 
DirectNet. And painlessly, it connects HP® print- 
ers and plotters to virtually any Ethernet or 
Token Ring network, while simultaneously 
supporting Novell NetWare, UNIX TCP/IP Меме 
and EtherTalk operating systems. рим 

Pacific DirectNet is engineered to simplify the 
entire printer sharing process, from installation to 
everyday use. Software is included that allows 
automatic setup on Novell networks. And with 
support for LPR/LPD, FTP, ТЕТІ, and RShell, it's 
easy to setup and connect printers to any UNIX 
network—Sun, HP IBM, DEC, SCO, Solaris, 
and Interactive UNIX. 

For network managers, upgrading to the latest 
network operating system or to new features of an 
existing one is surprisingly simple. Just slip a disk 
into a PC and update Pacific DirectNet's Flash 
memory. Теге even an SNMP agent that allows 
network management software to recognize and 
manage printers just like it does other network 
devices, 

With Pacific DirectNet, sharing a networked 
printer is no longer a headache for users either. 
Because with automatic switching between operat- 
ing systems, they wont be troubled by frequent 
trips to the printer front panel to switch protocols. 

Pacific DirectNet boards are available for HP 
LaserJet? Ш, ШО, ШӨ, 4, 4M, 451, 451 MX, 
PaintJer® XL300, DeskJet? 1200C, and Designjet? 
printers and plotters. For more information, a 
dealer near you, or to order direct from Pacific 


Data Products, call us today at (619) 625-3685. 
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Announcing the most 
Important networking and 
computing event ever held. 


Networking changes minute-to- 
minute. LAN, WAN and telecom- 
munications are converging into a 
single all-encompassing business 
environment—connecting not only 
desktop to desktop, but company 
to company. 

NetWorld™+Interop® 94, The 
Networking Summit, was created 


specifically to mirror these changes. 


This unique forum puts 
together the two biggest names 
in networking events. Net- 
World; the hallmark of the 
desktop LAN community. 
And Interop? the prov- 
ing ground of interoper- 
ability for the WAN and 
telecom worlds. 

What you get is the 
first truly all-in-one net- 
working forum. 


The Summit for Networking 
Professionals. 


NetWorld+Interop 94 is the gather- 
ing place for the industry's best and 
brightest. Only NetWorld+Interop 
94 offers you this comprehensive 
educational experience free: 

e The InteropNet, featuring 
a guided tour of industry's only live 
multi-vendor, multi-protocol net- 


where you can learn 
about the richness and 
diversity of the Internet. 

e Start-Up City, an exhibit 
area dedicated to showcasing 
innovative new products and 
solutions from emerging 
companies. 

e Configuration Clinic, 
where you can get suggestions 
for designing and configuring 


work that mirrors the inter- 
operability challenges 
you face today. 
e Internet Showcase, 


your network from the best in 
the business. 

ө CNEPA Labs, a forum for 
the transfer of technical informa- 
tion from the vendors to the net- 
work computing professional. 

а TSANet, where Technical 
Service Alliance members join 
together to solve your biggest 
networking challenges right on- 
the-floor. 

e Solutions Showcase" Demon- 
strations, cooperative technology 
demonstrations by leading ven- 
dors including ATM, APPN, Fast 
Ethernet and Multimedia. 

You will see the hottest new 
technologies demonstrated 
by more than 600 of the 
world's leading network-a 
ing companies. You'll 
leave the show ready 
to make the best pos- ! 
sible buying decisions 
for your company. 

Because when you see 


it at NetWorld+Interop, you know 
it works! 


Don’t wait. Pre-register 
now and attend FREE! 


NetWorld+Interop 94 Las Vegas 
takes place May 2-6, 1994 (exhibits 
open May 4-6) at the Las Vegas 
Convention Center. 

For more information and 
details on how to attend FREE 
(a $50 savings), or to become an 
exhibitor, call 1-800-488-2883 
Extension 314. 

Outside the U.S., call 
415-578-6900, or contact us 

over the Internet at 
networld@interop.com* 
Don't miss this 
unparalleled chance to 
experience the best in 
networking. 
*More information is available 
through Interops Gopher Server at 


programs.interop.com and World Wide 
Web (URL http://progcams.interop.com). 


NetWorld+interop 94 is produced by Interop Company. Interop Is в registered trademark and Configuration Clinic, Internet Showcase, InteropNet and Solutions Showcase are trademarks of interop Company; NetWorld 15 B 
service mark of Novell, inc. ©1994 interop Company, 303 Vintage Park, Foster City, СА 94404. 415-578-6900. Fax: 415-525-0221. illustration by Kenneth Gilliam Assoclates/Michael Kunisaki. 


The Panose Typeface-Matching System 


A system for matching static or distortable fonts 


SCOTT BOGGAN AND 
MICHAEL DE LAURENTIS 


s the popularity of the dozen or so inex- 
pensive font libraries on the market at- 
tests, computer users cannot resist fonts. 
Perhaps because fonts deliver on the 
promise of personalizing the PC, documents are dressed 
in everything from Aachen to Zapf Dingbats. 

This creative freedom comes at a price, however, as 
fonts present a significant barrier to document portabil- 
ity. When documents containing fonts are exchanged be- 
tween platforms and among networked workgroup users, 
problems inevitably occur. For example, a proposal for- 
matted in Century Old Style that’s sent to a Windows 
system that doesn’t have Century Old Style installed will 
likely be displayed and printed on the Windows system 
in Times New Roman, destroying the document's line 
endings and page breaks in the process. 
Or a PC document containing CG Omega 
might be sent to a Macintosh counterpart 
that doesn't recognize that the font is iden- 
tical to Optima and instead displays the 
document in Courier. 

The Panose typeface-matching system 
from ElseWare (Seattle, WA) attempts to 
solve these font problems. Panose has been 
adopted by a variety of software and hard- 
ware vendors, including Aldus, Go Corp., 
Hewlett-Packard, Lotus, Microsoft, and 
No Hands Software. Many type vendors, 
including Agfa, Bitstream, and Microsoft, 
have also licensed Panose for use in their 
retail font products. By objectively clas- 
sifying fonts according to their visual char- 
acteristics, the Panose system selects and 
replaces fonts in documents on а variety 
of platforms, including Windows, Macin- 
tosh, DOS, Unix, and PenPoint systems. 


The Trouble with Fonts 

Font-portability problems are not surpris- Е 
ing, given the widespread popularity of ^ 
font libraries from many vendors. Since font packages 
provide users with lots of fonts at a cost of just pennies 
each, most users have one or two of these packages in- 
stalled on their system. 

The font vendors themselves are partially to blame 
for the font-portability problem. Over the past 20 years, 
many font vendors have licensed or recut the popular 
type designs, marketing the fonts under new names. 
Name variations between vendors are the most common. 


Linotype-Hell owns a typeface that it calls Optima; Agfa 
calls its version of the same design CG Omega. Inter- 
platform font-name variations are also common, even 
within a single vendor's product line. Adobe uses the 
name GoudyOldStyle for one of its fonts on the Mac- 
intosh but calls its PC version Goudy Old Style (with 
spaces). Such confusing name variations alone are enough 
to throw a monkey wrench into the process of sharing 
documents. 

The growing popularity of workgroup products such as 
Lotus Notes and Microsoft Windows for Workgroups 
aggravates font-portability problems by increasing the 
likelihood of shared documents between computers. 
Portable computing also adds to the document shuffle 
between computers with different font configurations. 
Since fonts don't travel with documents, formatting is 
lost unless all computers that call up a document have the 
fonts requested by it. 


Current Approaches to Font Substitution 

Windows and the Macintosh address the font-substitution 
problem in very different ways, as do different applica- 
tions vendors. Even without knowing it, most Windows 
users have experienced the Windows solution to missing 
fonts: When you open a document containing a missing 
font, the Windows font mapper finds a substitute and 
supplies it to the application. Since the Windows font 
mapper provides no notification of this process, it's often 
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Тапй$ Under the Hood 


difficult to tell when a font is missing. 
Furthermore, there is no easy way to 
customize Windows font replacements, 
since Microsoft chose not to provide 
an interface to Windows font mapping. 

How does the Windows font mapper 
work? The Windows core mapper uses 
weighted penalties to identify the clos- 
est font replacement and then provides 
the application with the font having 
the smallest penalty. The mapper as- 
signs large penalties to font attributes 
such as character set, output precision, 
variable or fixed pitch, face name, fam- 
ily type, and height. Although these 
attributes preserve the overall feeling 
of the font, they ignore such critical 
visual characteristics as serif style, 


2263545234 


weight, proportion, and contrast. In ad- The Panose typeface classification number is a 10-digit description of 
dition, the Windows mapper doesn't a font's critical visual characteristics. 


handle font-name variations very well. 
In practice, Windows usually replaces missing fonts with either 
Arial or Times New Roman. 

The Mac OS takes a different approach: If the requested font 
15 not available, it notifies the user and displays the missing font 
in Courier. Although it effectively highlights the problem, this ap- 
proach forces the user to either install the missing font or refor- 
mat the document. 

Windows 3.1 provides vendors of applications and fonts with 
a solution to font portability: font embedding. Embedding lets you 
include TrueType fonts in a document file. There are two types 
of font embedding: read-only and read-write. Read-only fonts 
allow a recipient of a shared document to use the embedded font 
for viewing and printing only; when the document is closed, the 
fonts are deleted. Read-write embeddable fonts are permanently 
installed on the system, allowing the user full access to the font 
for editing, viewing, and printing documents. 

However, font embedding is not a practical solution to the 
font problem. Few applications vendors support it, and the idea 
has been coolly received by font vendors, most of whom limit 
their support to read-only access. Most important, embedding 
fonts increases document file sizes according to the size of the 
font files. For instance, because TrueType fonts range from 35 KB 
to 70 KB, embedding four fonts in a document increases its size 
by approximately 200 KB. 


Panose Font Mapping 
In an effort to resolve font problems in portable-document soft- 
ware, the Panose font mapper uses techniques that differ from 
those of font embedding. The key to the Panose font classification 
and matching system is the Panose typeface classification num- 
ber, a 10-byte description of a font's visual characteristics. 

There are two other components to the Panose system: classi- 
fication procedures and the Panose mapper. The classification 
procedures are used to assign a Panose number to a font. The 
Panose mapper accepts the number of each missing font, compares 
it against the fonts on the system, and then selects the closest 
match. The mapper also provides an interface for the user to 
adjust the mapper tolerances and override the replacements it 
provides. 

The Panose number is an array of 10 digits. The first digit 
identifies the font family and determines the meaning of the re- 
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A Sample Panose Number | 


Times New Roman 


Attribute 
x-height 


Serif style 1 


Fei. Celi 
апп y una _ 


maining nine digits. The standard fonts 
used for European languages belong 
to the Latin Text and Display family, 
and the remaining nine digits describe 
serif style, weight, proportion, con- 
trast, stroke variation, arm style, let- 
terform, midline, and x-height. Script 
fonts belong to the Latin Script fam- 
ily, and the remaining nine digits de- 
scribe tool kind, weight, monospace, 
aspect ratio, contrast, topology, form, 
finials, and x-ascent (see the figure “А 
Sample Panose Number"). 

Since each digit in the Panose num- 
ber is an integer, it expresses a few 
discrete values. Therefore, a font's 
weight (which can range from light to 
extra black) is measured and catego- 
rized in one of 11 buckets. Similarly, 
serif style is placed in one of 14 buck- 
ets according to its shape. This ap- 
proach keeps Panose numbers very compact while providing 
enough information to find the closest match to a given font. 

Panose classification procedures are the rules and equations 
used for determining a 10-digit Panose classification number. 
Font classification begins by printing selected characters from a 
font and measuring various attributes. For example, the widest and 
narrowest stems on the uppercase О are measured, and the ratio 
between the two is used to determine the value of the contrast dig- 
it. There are a total of 65 Panose measurements, but through a pro- 
cess of elimination most fonts can be accurately classified in 
five steps (for sans serif) or nine steps (for serif), depending on 
shape complexity. 

Once a font has been classified, the Panose classification num- 
ber is registered and stored in a database that is distributed with 
the Panose mapper. Panose numbers are also embedded in doc- 
uments created by applications that are Panose-aware. When 
documents are shared between Panose-aware applications, those 
applications reference the Panose database before referencing 
the Panose numbers that are already embedded in the documents. 


Setting 
Large 


Round 
Strajght'érmá 
Transitional 

_ Medium low - 


Medium 
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The Panose Mapper 

When a document is brought into a Panose-aware application, the 
application or operating system requests a font name from the 
MAI (Mapper Application Interface), which in turn queries the 
Core Mapper Services. The core mapper returns a Panose num- 
ber to the MAI, which consults the Panose exceptions database for 
a custom mapping. If there is no exception in the database, the 
mapper displays a Results dialog box that tells the user what was 
found and allows the option to override the mapping. Finally, 
the mapper supplies the replacement font to the application or 
operating system (see the figure “Тһе Panose Architecture” on 
page 190). 

The Panose mapper software determines the closest possible 
font match on any given system by comparing the Panose num- 
bers of the requested and available fonts. The individual Panose 
digits are compared, weighted by their typographic importance 
(e.g., weight carries more importance than contrast), and summed 
to provide a numerical visual distance. 

The components of the Panose mapper include the Core Map- 
per Services and the MAI. The Panose mapper also includes a 
database of registered Panose numbers for most common font 
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SmarTerm’s stellar PC-to-host connectivity puts you at 
the center of your system. New SmarTerm emulation 
software for Windows will expand your vision with a 
galaxy of UNIX, VMS, and DG host applications. 
SmarTerm 420 for Windows and SmarTerm 340 for 
Windows have both been upgraded. We also offer 
SmarTerm 470 for Windows, the first full-featured 
Data General 470 emulation product for Windows. 
And coming soon—SmarTerm for Windows NT! 
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Assure your system a window оп the future with great 
new features like SmarTerm TCP/IP as a Windows 
Sockets DLL, drag-and-drop ЕТР, a dialing directory, 
a script recorder, and SmartMouse™ enhanced mouse 
support! 
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est а proven theory for reducu $ suppor 
Its a fact. You'll save money and time with SmarTerm's 
pioneering corporate support tools and utilities. 


These corporate support tools include simplified 
keyboard remapping, pop-up keyboard, toolbox, 
customizable help system, and enhanced button 
palettes with icons or text. 


Its the only emulation software that includes LAT 
and SmarTerm TCP/IP " 
as a Windows Sockets | 
DLL (a $199 value) FREE 
in every package. Discover 
the basic principle of 
connectivity today. 


Call 1-800 EMULATE 
(1-800-368-5283). 
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CONNECTIVITY SOLUTIONS 
DOS * Windows ® Ethemet € Token Ring 


=: 


Persoft U.S.A. 465 Science Пг. * Box 44953 Madison WI 53744-4953 * Phone (608) 273-6000 * FAX (608) 273-8227 
Persoft Europe World Trade Center * Beursplein 37 * Box 30237 * 3001 DE Rotterdam, The Netherlands * Phone +31 10 405.3560 * FAX +31 10 405.5078 


©1993 Persoft, Inc. SmartMouse is a trademark and Persoft and SmarTerm are registered trademarks of Persoft, Inc. Other trademarks mentioned are properties of their respective companies. 


Circle 131 on inquiry Card. 


Under the Hood 


The Panose Architecture 


Рапове font-matching results 


Substituted font: 
Helv (system default) 


Missing font: 
ОЅутбо! 


Апа! Arial 


Aria! Narrow 
Book Antique 


| Exceptions 
| database 


Environment- 
dependent 


Environment- 
independent 
("core") 


Panose number 


A depiction of the Panose mapper's execution flow when а font is requested by an application and/or the operating system. А 


font is requested when a document is brought into a Panose-aware application. 


names. This allows accurate replacements should a document 
provide only the missing font's name or request a font without an 
embedded Panose number. 

The Core Mapper Services represent the basic Panose services 
for selecting the closest visual match or enumerating fonts by 
visual distance from a target font. The mapper looks at several fac- 
tors when mapping fonts. These include the following: 


* The match value is the number returned by the font mapper to 
assess the visual similarity of two fonts. It is obtained by com- 
paring each of the digits of the Panose number, multiplying each 
comparison by a weight, and adding them together. A small 
match value indicates a good match. 

* The threshold is a number that indicates the highest acceptable 
match value. This is used as an optimization by the font mapper 
to abort the match process once it has determined that the match 
value will be beyond the threshold. If no fonts can be found with 
a match that's less than the threshold, the default font is used. The 
threshold can be relaxed so that the mapper computes the match 
value regardless of its size. 

* Penalty tables contain the numbers that evaluate the closeness 
of two Panose digits. The tables can be thought of as 2-D arrays 
where the value from one digit indexes the row and the value 
from the other digit indexes the column. In reality, the mapper 
stores the tables in a compact form since, depending on the dig- 
it, there may be a great deal of repetition or a clear pattern in the 
penalty values. Each digit in a Panose number has one penalty 
table. 

¢ Mapper weights are numbers that control the impact each penal- 
ty table value has on the match value. There is one weight for each 
digit. After the mapper computes the penalty value, it multiplies 
the result by the weight. АЙ the weighted penalties are added 
together to yield the match value. 

* Cross-class mapping makes it possible to use a Panose number 
from one classification system to select a font in a different clas- 
sification. The current mapper supports cross-class mapping for 
Latin text to kanji text and vice versa. 
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Arlal Narrow 
Book Antique 


The MAI provides additional 
services for Windows and Macin- 
tosh applications developers. The 
MAI includes sample dialog box- 
es for both platforms, database ser- 
vices for retrieving Panose num- 
bers, and an API that's designed 
for simple integration of Panose 
mapping into the application's ex- 
isting font-selection mechanism. 

The mapper algorithm starts 
with two lists: fonts requested by a 
document, and fonts available on 
the system. The mapper considers 
each font in the requested list in- 
dependently and looks for the best 
choice among the available fonts. 
The result is a one-to-many map- 
ping from the required list to the 
available list. 

The mapper first checks the 
available fonts; if no matches are 
found, it looks at the exceptions 
list. Finally, it compares the re- 
quired font against the entire list 
of available fonts and maps to the first font returned. If the map- 
per can't find a match within the specified tolerance, it returns the 
default font. 

The MAI also looks at other factors when matching fonts. 
These include the following: 


Results dialog | 


• Substitution tolerance sets Panose mapping tolerance, which 
determines when the mapper gives up and substitutes the sys- 
tem default. 

¢ The Alternate Spellings feature enables the user to modify the 
spelling list that comes with the MAI. This list captures cross-plat- 
form naming variations, such as Avant Garde (Macintosh) and 
AvantGarde (Windows). 

* The Matching Exceptions feature lets the user customize the 
behavior of the mapper. Exceptions are typically used to break 
ties between two otherwise identical matches. For example, 
Times on the Macintosh would typically map to Times New Ro- 
man in Windows, but an equally valid match may be Dutch 
Roman (a Bitstream font). Exceptions can also be used to create 
special mappings should the user want to do so. 


The Panose number database contains over 2500 пате-ю- 
Panose number records for common TrueType, Type 1, Unix, 
and printer fonts. The database is included with the rest of the 
Panose mapper components and is redistributed to the end user. 
АП the Panose mapper components contribute very little overhead 
to a Windows system, consuming only 238 KB of file space. 


Overcoming the Limitations 

Panose 1.0°5 bucketizing scheme keeps Panose numbers com- 
pact while providing enough information to find the closest match 
to a given font, but it does have some limitations. For instance, 
since the font mapper uses lookup tables to calculate the differ- 
ences between two fonts, classifying a new family (e.g., kanji) un- 
der Panose 1.0 requires an updated table for all existing systems. 
In addition, a large number of font attributes don't fit neatly into 
buckets, especially with distortable font technologies such as 


The only Windows statistics 
package you'll ever need. 


#1 for DOS and Windows 

Rated “the best general-purpose 
statistics program” for the PC by 
Software Digest? SYSTAT for DOS 
is now joined by SYSTAT for Win- 
dows. This addition to the SYSTAT 
family takes full advantage of 
Windows, with pull-down menus, 
dialog boxes, sizable windows, and 
the ease of use you expect in a 
Windows package. 

SYSTAT for Windows runs in 
standard and 386 enhanced modes 
and can take advantage of Win- 
dows advanced memory manage- 
ment. No matter how large or 
complex your analysis is, you can 
use SYSTAT. 

SYSTAT delivers a balance of 
power and simplicity. It lets you 
analyze and manipulate data 
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with a comprehensive range of 
advanced statistical procedures, 
and present your results with 
stunning graphics. 


Just point and click 

SYSTAT is a full-fledged Windows 
application. Just point and click. 
SYSTAT s QuickStat" buttons give 
you simple, single-click shortcuts 
to common statistical analyses. 


More statistics, from the basic 

to the most sophisticated 

А full range of univariate and 

multivariate statistics—from ¢ tests 

to multidimensional scaling. With 

a few clicks you can turn most sta- 

tistics into graphs and perform: 

в multiway crosstabs with log 
linear modeling 

m nonparametric statistics 

= principal components and 

factor analysis 

cluster analysis 

time series 

nonlinear estimation 

correlation matrices 

means, effect, and dummy 

models 

m post hoc tests 


NEW 


SYSTAT"for WINDOWS 


SYSTAT offers the most 
advanced multivariate general lin- 
ear model available for Windows. 


The most graphics 

No other statistical or graphics 
package can produce all the scien- 
tific and technical graphs that 
SYSTAT can-nor surpass its ease of 
use. Graphics capabilities include: 
m histograms 

в single, multiple, stacked, and 
range bar graphs 

single and grouped box plots 
stem-and-leaf diagrams 

pie charts 

scatterplot matrices 

3-D data and function plots 
contour plots 

control charts 

maps with geographic projections 
Chernoff faces 

complete color spectrum 

log and power scales 
confidence intervals and ellipses 
linear, quadratic, step, spline, 
polynomial, LOWESS, expo- 
nential, and log smoothing 


7] “SYSTAT (for Windows) - with 
its superb graphics, high-quality 
statistical algorithms, and 
reasonable price — is an excellent 
Choice." PC Magazine 


For more information, special 
offers for current users, and demo 
disks, call: 


manum 


For more information call or write: SYSTAT, inc., 1806 Sherman Avenue, Evanston;lllinois 60201-3793. Tel: 708.884.5670, Fax: 708.492.3567 


Australia: 61.3.8661766, Belgium: 32.2.268.1775, Denmark: 45,64.406575, Finland: 358.0.692.3800, France: 33.76.418508, Germany. 49.55.4272075, 
Greecer30.1.362.9041, Holland: 31.34.0266336, Italy: 39,587.213640, Japan: 81.33.5902311, Malaysia: 603.703.5568, Mexico: 52.5.523.3102, 
New Zealand: 64.7.8562675, Norway: 47.32.892.240, Poland: 48.12.360791, Spain: 34.3.4154904, Sweden: 46.31.776.0121, 

т Switzerland: 31.971.33.71, Taiwan: 886.2.704.2762, UK: 44.452.480.055 
© 1333 SYSTAT®, Inc.. SYSTAT for DOS rated highest in overall avalustion by Software Digesi Retings Порог, Vot. 8, Na. & May, 1991. Softwars Digest is a registered trademark ot NSTL, Inc. 
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Panose Space Properties 


1. Each digit represents an axis; thus, Panose space can һауе up 
to m dimensions, where m is the maximum number of Panose digits. 


2. A single static font is represented as a point іп Panose space. 


3. А distortable font is represented as a higher-order object, such 
as a line, polygon, or cube. 


4, The distance between two fonts in Panose space measures the 
visual similarity between the fonts: The shorter the distance, the 
greater the similarity. 


5. Panose space is extensible. [n the rare circumstance that a font is 
created that does not exist in Panose space, new digits are used to 
account for it, thus widening the scope of Panose space to include 
the font. 


Apple's TrueType GX and Adobe Multiple Masters. Distortable 
type allows the user to modify a font's attributes (e.g., weight 
or width) to generate thousands of variations from a single mas- 
ter outline. 

The revised Panose system, Panose 2.0, expands the 10 digits 
used in Panose 1.0 to define 36 font traits in 100 bytes of data. In 
addition, the classification scheme is more quantitative. For ex- 
ample, Panose 1.0 uses a single value for serif style; Panose 2.0 
has individual measurements for serif width, height, tip size, tip 
roundness, angle, balance, foot pitch, and more. 

Panose 2.0 numbers have an arithmetic relationship and can be 
viewed as axes of a coordinate system. In Panose 2.0 terminology, 
each Panose 2.0 digit is represented by an axis in Panose space. 
The value of a single Panose digit is represented by a point along 
the axis. The Panose match value is simply a weighted distance 
between two points (here, weighted means each axis can be scaled 
to place greater emphasis on the distance for that digit). In sim- 
ple terms, the Panose match value (or visual distance) can be 
expressed using the standard Cartesian 
distance formula. 

Given the Panose-space base proper- i 
ties, any font can be defined іп terms of | ~ 
Panose space. This provides a сотрге- | | 
hensive system for describing and com- 
paring fonts. In the figure “А 2-D Panose 
2.0 Space,” the font that is closest to font 
À is font G, a single-axis distortable font 
(increasing the axis value for the font in- 
creases its contrast and weight). To find 
the closest match for a particular dis- 
tortable font, Panose first locates the nor- 
mal through the distortable font (line G 
in the figure) that passes through the re- 
quested font (point А in the figure). The 
distance along that normal is the match 
value between the two fonts. In addition, 
that point on the distortable font repre- 
sents the instance of the font that you want 
to match. 

A Panose 2.0 number contains suffi- 
cient information for converting from 
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and square H). 
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A 2-D Panose 2.0 space containing distortable fonts. Known 
Panose-classified fonts are represented as a single point in 
Panose 2.0 space (e.g, points A-F}. Distortable fonts сап be 
represented by a shape such as a line or a square (e.g, line С 


Panose space to the distortable font's space. Thus, once it finds 
the point nearest to the requested font, Panose can derive the ap- 
propriate settings for the distortable font technology to construct 
the font. 

This highlights a fundamental difference between Panose 1.0 
and 2.0. Panose 1.0 digits describe a font, but the logic for as- 
sessing the visual distance between two fonts resides їп the map- 
ping software. Panose 2.0 digits represent a font's position in a 
Panose space where, by definition, the distance between two 
fonts is their visual distance. Thus, the logic for assessing visu- 
al distance actually happens when the font is classified (i.e., 
when its position in Panose space is determined). 

This means the Panose 2.0 mapping algorithm is very simple: 
Each digit is stored with an ID number, or tagged digit. The 
mapper lines up digits with the same ID value and executes the 
distance algorithm. This allows for a small, fast, scalable algorithm 
that never needs to be modified. 


The Next Step 

Since Panose can provide so much detail about a font, the next 
logical step is to use Panose numbers to synthesize fonts. Else- 
Ware's Infinifont system, an extension of the Panose system, 
can do just that. For distortable font technologies such as True- 
Type GX and Multiple Masters, Panose can create many fonts 
from one master font. As with Panose 2.0, each of these master 
fonts can be represented by a shape (e.g., a line, square, or cube) 
in Panose 2.0 space. 

Using the 36 Panose 2.0 digits, Infinifont can synthesize a 
font that captures the basic serif shape, stem shape, weight, con- 
trast, and width. This provides enough data for Infinifont to re- 
create the approximate shape of the font, but the font would be 
somewhat homogenized and would lack the subtle intricacies 
that distinguish the best type designs. 

To capture these intricacies, the Infinifont system accepts in- 
put from detail strings, which provide additional data for adjust- 
ing specific aspects of a font design. Infinifont supports global de- 
tail strings that adjust the characteristic of a font (e.g., the thickness 
of all uppercase diagonal stems) and local detail strings that ad- 
just the individual aspects of a particular character (e.g., the dis- 
tance by which a lowercase j extends be- 
low the baseline). 

The small size of these descriptor files 
makes Infinifont very efficient. Because 
most TrueType fonts consume 30 to 70 
KB of disk space, a library of 150 fonts 
could easily consume 7.5 MB; Infinifont 
| can store the same library in roughly 500 
1 KB. This makes Infinifont attractive for 
"| such system components as printers, per- 
| sonal digital assistants, operating systems, 
and software applications. Ш 


Scott Boggan is the technical marketing manager 
- | at ElseWare Corp. (Seattle, WA) and is coauthor 

| of Developing Online Help for Windows (Sarns, 
1993). You can reach him on the Internet at scott 
@elseware.com or on BIX c/o "editors." Michael 
De Laurentis is a senior developer at ElseWare. 
He is author of the Panose 1.0 font-mapping 
software and the "Panose 2.0 White Paper,” the 
vision document for Panose. You can reach him 
on the Internet at mike elseware.com or on BIX 
c/o “editors.” 
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The Icon Programming Language 


A new way to deal with strings and structures 


| RALPH E. GRISWOLD 


Icon is a very high-level, general-pur- 
| pose programming language with a 
© strong emphasis on processing strings 
|. of characters and complicated struc- 
tures. It was ere al the University of Arizona un- 
der the support of the National Science Foundation as a 
byproduct of research on high-level facilities for nonnu- 
meric computation. 

That description ts accurate, but it doesn't really tell 
you what the language is like or why so many program- 
mers love it. ГІ explain these things and give some ex- 
amples that convey the nature of the language. 

An important issue in designing Icon was making рго- 
gramming easy, quick, and, we hoped, fun. The success 
of this design philosophy is illustrated by 
the fact that Icon programs are typically 
one-tenth to one-third the size of equiva- 
lent C programs and can be written corre- 
spondingly faster. 

Programming tasks that require exten- 
sive manipulations of strings and structures 
are surprisingly common. Compilers, word 
processors. and databases arc examples. 
Icon has been used for many things, in- 
cluding text formatting, natural-language |. 
processing, program generation, rapid pro- |; 
totyping, and AI. Because it's easy to pro- Mipi. 
gram in Icon, programmers often use it for 12-2 
one-shot, throwaway applications. But this 
language is also popular for the most com- 
plex applications, including those of a spec- 
ulative nature, where quick results and case 
of modification are vital. 

Icon started on Unix but is now avail- 
able for many platforms, ranging from PCs 
to mainframes: the Amiga, the Atari ST, 
the Macintosh, MS-DOS, MVS, 05/2, 
many Unix systems, VAX, and VM/CMS. 
Implementations for Win32 and Windows 
NT are in progress. All implementations, including the 
source code, are in the public domain. 


Major Features 


Icon has many types of data to support a wide range of 


computational tasks. Integers, real (i.e., floating-point) 
numbers, and strings are familiar. In Icon, structures such 
as lists and tables with associative lookup are also data 
types. More on this later. 

To make programming easier, Icon does not have type 
declarations. Type declarations make it easier to imple- 
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ment a language, but they often require tedious, verbose, 
and error-prone coding. 

Although Icon lacks type declarations, it is a strongly 
typed language. During program execution, it checks 
types when necessary to ensure that they are correct. It 
also converts types automatically when necessary; for 
example, it converts numbers to strings for writing with- 
out any explicit action in the program. Similarly, in op- 
erations that expect a number, a string that looks like a 
number is automatically converted to a number. In other 
words, the implementation handles many matters that 
you have to explicitly program in most programming 
languages. 

Like other powerful programming languages that date 
back to Lisp, Icon manages storage automatically. It cre- 
ates objects as needed during program execution. Space 


for them is provided automatically, and unused space is 
garbage-collected when necessary. There also is no lim- 
it on the size of objects other than the amount of available 
memory. Some kinds of objects even grow and shrink 
automatically. 

With an emphasis on processing strings and structures, 
you'd expect Icon to have a large repertoire of opera- 
tions for dealing with such data. It does, but more im- 
portant, it provides new ways of thinking about strings and 
structures that make programming easy and natural. For 
example, strings in Icon are true first-class values, not 
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arrays of characters. A string-scanning fa- EBENEN For example, ирїо(51, 52) generates all 


cility supports sophisticated pattern match- 
ing without tedious bookkeeping. At the 
heart of Icon is goal-directed evaluation, 
which automatically searches among alter- 
native results. 

On the face of it, an Icon program looks 
а lot like a C or Pascal program. А program 
consists of a collection of procedures, and 
each procedure contains expressions that 
perform computations. Syntax clearly isn't 
everything, and as you get into program- 
ming in Icon, you'll see how its powerful 
semantics and automatic handling of details 
stand behind a familiar appearance. 

It's time for a few simple examples. 
Here's about as simple a program as you'll 
find—a main procedure that writes out a greeting: 


procedure maint) 
write("Hello world”) 
end 


Now suppose you have a file that contains a lot of numbers, one 
per line, and you want to know their sum: 


procedure main() 
count := 0 
while count +:= read() 
write(count) 

end 


Each number that is read increments the count. Note that Icon au- 
tomatically converts the values read from strings to numbers for 
addition, and it automatically converts the final number to a 
string for writing. The loop terminates when there is no more 
data to read. No test for an end-of-file is needed—read( ) simply 
fails at the end of data. 


Expression Evaluation 

Much lies behind expression evaluation. In the real world, we 
constantly try to do things that may or may not be possible, and 
sometimes Our attempts fail. That’s fundamental to expression 
evaluation in Icon. If a computation cannot be performed (which 
is different from an erroneous computation), the expression fails. 
Control structures use the success or failure of a computation 
initiated by an Icon expression instead of the somewhat formal no- 
tions of true and false. This idea alone makes Icon programs 
shorter and easier to write than those in most programming 
languages. 

In the real world, there are often many ways of doing things— 
alternative courses of action. For example, you may have a choice 
of doors by which to leave a large store. The same situation oc- 
curs in many programming tasks. Suppose, for example, that 
you want to locate equal signs in a line of a program. There may 
be many equal signs. You may or may not want to know where 
the first one is. You may want to know where all of them are. In 
most programming languages, you have to pick your way through 
the line, keeping track of where you are, doing index arithmetic, 
and so forth. 

In Icon, the computation is handled differently. A computation 
that has many alternatives generates those alternatives as needed. 
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Control structures use the 
success or failure of a 
computation initiated by an Icon 
expression instead of the 


somewhat formal notions of 
true and false. This idea alone 
makes Icon programs shorter 
and easier to write than those 
in most programming languages. 


the locations, from left to nght, at which 
characters of 51 occur in 52. If you only ask 
for one, you get the first, as in 

first := upto("=", line) 

which produces the location of the first equal 
sign in the line. If there is no equal sign, 
upto() fails, and no assignment is made. 
It's a good idea to check for this. If you want 
all locations, there 1$ a control structure to do 
that: 


every write(upto("-", line)) 


writes all the locations. 

Sometimes a successful computation depends on a combination 
of things. For example, to find out if an equal sign occurs in a line 
at a location greater than 10, all that's needed is 


if upto("-", line) > 10 then write("yes") 
else write("no") 


Here, the comparison operation keeps asking for locations until 
one is greater than 10. If there is one, yes is written. If there 
isn't, no Is written. 

The idea of generators opens up all kinds of possibilities. One 
useful generator is i to j, which generates the integers from i to 
j in sequence. With this, Icon doesn't need a for control struc- 
ture. For example, 
every step := 1 to 10 do 
p(step) 


calls p(1), p(2),...p(10). This can also be done more com- 
pactly with just 


every p(1 to 10) 


Alternation, denoted by a vertical bar, generates its arguments. 
For example, in 
upto("=", linel | lined) 
the second argument of upto{ ) is a generator, so the locations of 
equal signs first in 11пе1 and then in | ine? are generated. You 


can even write your own generators using procedures, so the 
possibilities are endless. 


String Scanning 
ГІ shift gears now and look at string analysis. Scanning is based 
on the idea of a subject string that is the focus of the analysis. A 
cursor keeps track of the location of interest in the subject. 
String scanning has the form 5 ? expr, where s is the subject 
of scanning and expr performs the scanning. The cursor starts at 
the beginning of the subject and can be moved by move( i), 
which advances it i characters, and tab( i), which sets it to the 
ith character. These functions fail and don't move the cursor if 
it is outside the range of the subject. As an example, 


text ? while write(move(1)) continued 


C, C++ and BASIC programmers, 


now you get much more than 


/ housands of programmers һауе 
already discovered how to get dBASE, 


FoxPro and Clipper compatibility from 
their favorite language and hardware 
platform. For example, one customer 
has C programs running on PC and Sun 
workstations sharing data with 
concurrently running FoxPro for 
Windows applications. You see, 
CodeBase technology is simply the best 
way to add multi-user xBase compatible 
DBMS power to C, С++, or BASIC. 


You still get high speed & small size 


CodeBase users really appreciate our 
small executable size. Unlike SOL 
engines which are a Meg or so in size, 
CodeBase 5.1 EXE's can be as small as 
45K! You'll also like the speed—with 
our Intelligent Queries you get the 
execution speed of C plus stunning 
query performance from our smart use 
of available index information. 


Introducing CodeControls 


Now formatted data entry in Windows is as easy 
as point & click! 
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Introducing the new CodeControls, a unique set 
of data-aware custom controls. Now simply drop 
them into your Windows applications via your 
favorite visual interface builder. 


NEW-You get formatted data entry 


Experienced Windows programmers 
know formatted data entry is difficult 


to program under Windows. But with 
our new CodeControls, you can simply 
Point & Click' to design data entry 
windows for date, numeric, and character 
information-formatted just the way you 
want it. 


NEW-Data-aware controls 


Our custom controls are data-aware, so 
now you can easily build a scrolling list 
box that's tied to a data file, or look up 
matching combo box entries-even as the 


user types. 


Introducing CodeReporter 2.0 


Now use the new Instant Report Wizard to create 
a variety of reports—instantly. 
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Introducing the new CodeReporter 2.0, our inter- 
active xBase report writer. We designed it with 
developers in mind, but end-users will love it. 


NEW- You get instant reports 

Use our new Instant Report Wizard to 
quickly create a wide variety of 
reports-in an instant, then easily refine 
them as necessary, or let your end users 
build their own special reports! 


NEW- You get drag & drop 


We've added drag & drop capabilities to 
CodeReporter, so regardless of whether 
you want data, totals, or text, simply drop 
a report object onto your layout screen. 


xBase compatible DBMS power. 


NEW-You get interactive pu 
sorts, & relations 


Use CodeReporter to | 
visually design reports |І f 
easier than ever. For | 
example, you can 
quickly build query and sort 
expressions using our calculator-style 
expression builder. In addition, you can 
easily relate data files together using 
our graphical relation builder. 


“There's never been a better time to buy 
into CodeBase technology. You get 
complete xBase compatibility, full 
DBMS power, plus an interactive report 
writer and a set of unique data-aware 


custom controls for Windows." 
-Ken Sawyer, President, Sequiter Software 


Buy One, 
Get Two FREE. 


Now when you buy any one of our xBase 
library products: CodeBasic, CodeBasert, 
or CodeBase (forthe language of your choice), 
you'll get both the new CodeReporter 2.0 
AND the new CodeControls absolutely 
FREE-for a limited time only. 


To Order Now Call 
403-437-2410 


Unconditional 90-Day Money-Back Guarantee 
SEQUITER | 


SOFTWARE INC. 


FAX: 403*436»2999 
UK TEL: 444-81-317-4321 
Р.О. Box 575 Newmarket NH 03857-0575 


©1993 Sequiter Software, Inc. АЛ rights reserved, CodeBose. CodeBose4*, Cocdeflasic, CodeReporter, and CodeControls are trodenmorks of Sequiter Software Inc. All other product names mentioned herein ors посету of ther respective componies. 
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ATI TECHNOLOGIES INC. 

33 Commerce Valley Drive East 

Thornhill, Ontario Canada L3T 7N6 

Telephone: (905) 882-2600 ext. 6222 

Facsimile: (905) 882-2620 

CompuServe: 60 ATITECH 
76004,3656 


Perfecting the PC 


Copyright © ATI Technologies Inc., 1994. ATI, VIDEO-IT, 
VIDEO BASIC are trademarks and/or registered trademarks 
of ATI Technologies Inc. All other company and/or product 
names are trademarks and/or registered trademarks of their 
respective manufacturers. Features and specifications are 
subject to change without notice. *Real-time video capture. 
"*Suggested US. retail price, dealers may sell for less. 
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writes the characters of text, one per line. 

Much of the power of string scanning comes from using analy- 
sis functions like upto( ) to provide the argument to tab( ) and 
to move the cursor accordingly. Suppose, for example, that you 
are interested in the op codes that are used in an assembly lan- 
guage program. I'll assume a syntax in which op codes follow the 
first blank field of a line and are themselves followed by a blank 
field before their operands. Op codes can be found as follows: 


WS := " \t" 
line ? | 
tab(upto(ws)) 
tab(many(ws)) 
opcode := tab(upto(ws)) 
| 


The string ws defines white space—blanks or tabs. Several 
expressions are needed for scanning, so they are enclosed in 
braces. The first expression locates the beginning of the first 
blank field. (In string scanning, analysis functions are applied 
to the subject and need no second argument.) The second ex- 
pression skips over this field, using many ( ), which produces the 
location at the end of a sequence of characters. The op code is 
whatever follows until the next white-space character. 

In practice, a little bit more is needed to skip comment lines, 
handle op codes without operands, and perhaps check for correct 
syntax. I've omitted these niceties here to avoid complicating 
the example, but you'll find them in the listing "Tabulating Op 
Codes." 

You can use the scanning expression above in a number of 
ways, which suggests that you should encapsulate the code in a 
procedure: 


procedure opcode(line) 
ds s " NI 
line ? | 
tab(upto(ws)) 
tab(many(ws)) 
return tab(upto(ws)) 
| 
end 


The argument is a line of code, and the value returned is the 
op code. For example, you could use this procedure to write out 
all the op codes: 


while line := read() do 
write(opcode(line)) 


This is just one example of the endless possibilities of string 
scanning. 


Structures 

Except for the simplest file analysis and generation, string-pro- 
cessing tasks require structures to organize the data—lists of 
strings, symbol tables, and so on. Icon provides four kinds of 
built-in structures: records, lists, sets, and tables. 

Records are similar to those in other programming languages, 
and [ won't bother to describe them here. Lists in Icon can be used 
їп two ways: as one-dimensional arrays subscripted by position, 
and as stacks and queues in which elements are added and re- 
moved at the ends. continued 
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Engineers and scientists who start 
with other technical soft- 
ware programs soon reach” | 
a point they can’t get 
past. The project isn’t fin- 
ished, but the software 15. 
What can they do then but 
buy and learn yet another 
program for the next leg of 
the project, or return to 
pencil and paper to finish 
it out. 


га 


Fortunately, many engi- 

neers and scientists start | 
with Mathematica. And | 
they just keep going. {са 


Mathematica helps them 
past the standard calcula- 
tions, and on to the more complex. 
Thousands of algorithms are at their 
fingertips to help them solve all kinds 
of technical problems. And nearly a 
hundred special-purpose packages are 
included free with Mathematica to 
take you cven further. Add to that a 
revolutionary user interface, graphical 
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Only Mathematica notebooks enable users to create interactive documents 
combining text, live formulas, and graphics that can be modified within the 
document at any time and easily organized into a hierarchical outline. 


abilities beyond comparison, and a 
symbolic programming language that 
makes it unprecedentedly easy to 
translate ideas into programs—and 
your possibilities are endless. 


The award-winning guide that comes 
with the program gets you started 


ONLY SO РАК... 


quickly and easily. For even more 
support, you can always turn to one 
of the over 30 Mathematica-related 
books, tutorials, and journals, or 
call on one of our user support 
staff for personal assistance. 
So you see, Mathematica is the 
complete system that never 
leaves you stranded. 


To get the latest information call: 


1-800-441-MATH 


iU.S., Canada) 


Wolfram Research 


Wolram Hesaarch, Inc. 
+1-217-398-0700, {ах «1-217-398-0747; email: nfo@wri.com 


For European inquiries: 
Woliram Resaarch Europe Ltd. 


+44-{0)993-883400; fax: +1450]993-683800 
email: info-euro@wri.com 


Representatives in over 30 countries; contact main offices. 
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Sets are collections of distinct values. You can add and re- 
move members to and from sets and compute the union, inter- 
section, and differences of sets. 

Tables provide associative lookup; they are like lists, but they 
can be subscripted with any kind of value, not just integers. Table 
subscripts are called keys, and each key has a value associated with 
it. If a table is subscripted with a key that is not already in the table, 
a new table entry is added. 

Structures themselves are data values. You can assign them to 
variables, pass them as arguments to procedures, and so on. All 
structures in Icon can be heterogeneous; that is, they can con- 
tain values of any type, and the same structure can contain values 
of different types. For example, a list can contain integers, strings, 
and even lists. 

ГИ continue with the example of extracting op codes from ап 
assembly language file to illustrate how you can use some of 
Icon's structures. Writing out all the op codes as illustrated above 
might be useful in some situations, but it's usually more helpful 
to accumulate all the op codes and process them in some way. А 
list of op codes is a good place to start. It can be constructed as 
follows: 


oplist :- list(0) 
while line := read() do 
put(oplist, opcode(line)) 


The first line assigns an empty list—a list with no elements— 
to oplist. In the loop, instead of writing out the op codes pro- 
duced by орсоде( ), you can append them to ор1 ist using one 
of Icon's functions that treat a list as a queue. The final result is 
a list of all op codes in order of appearance. Note that it is not nec- 
essary to know in advance how many op codes there are: Lists 
grow in size automatically, and there's no limit to their size ex- 
cept the amount of available memory. 

You could use the list of op codes in many ways. To get a 
listing of the op codes, you could index through the list, writing 
each element: 


every 1 := 1 to *oplist do 
write(oplist[i]) 


The expression *oplist gives the number of elements in the 
list. 

There's a better way to do this. The expression ! X generates all 
the elements of the structure X. For lists, it generates them from 
beginning to end. To write all the elements of ор1 ist, all you need 
is the following: 


every write(foplist) 


Suppose, now, that you want to know which op codes are used 
in the program. The complete list almost certainly contains du- 
plicates—probably many. Finding the distinct op codes is a job 
for a computer, not a person. 

Icon's sets make this easy. By definition, a value can be a 
member of a set only once. А simple change to the code above is 
all that's needed for writing the distinct op codes: 


opset := set() 
while line := read() do 
insert(opset, opcode(line)) 


every write(lopset) continued 


> | 


ч . га d TY 
E Mu И oy 
- ЩЕ 


* 


* ^ S 1% f 
PEE ra " 4 Ka 
um p " 4 
т. 4 1 а 
А E 4 i f =. ы ГЕ í 
INED. 74, ғ bw №... акк ee 


KPWint++ from KNOWLEDGE 


' ж А * © \ Ге 
alk 
«нс. F ®› Ро өту quel 
С 2 n atc ro mmm KR 


GARDEN 


T UNE 


Windows Programming for Professional Power Users and Experienced Programmers. 
Deliver intelligent C++ Windows applications FAST withKPWin++ 


Still searching? Frustrated by the limits of 
your current basic development tools? 


the perfomance of experienced programmers with 
its ООР and list processing features, Its short 
learning curve allows professionals, experts and 
power users to build systems and exploit their 
own knowledge. 


KnowledgePro for Windows, KPWin, is a fully 
object orientated, event driven programming 
language supplying a rich, powerful and flexible 
development environment for Windows 
applications. 


KPWin++ is the first complete high level 
language to generate efficient, reliable, error free, 
object oriented С++ code for the entire 
application. KPWin is being used daily for new, 
exciting projects with delivery times being cut 
dramatically. 


Its intuitive natural feel and unique combination 
of expert system, list processing, hypertext 
functions, GUI design tools and multimedia 
facilities provide an essential integration of 


modem programming power and productivity. Winner of numerous international awards, 


KPWin shortens delivery cycles and improves KnowledgePro is now the chosen tool of 


developers in a wide range of commercial, 
academic and public service organisations, 
especially for Computer Based Learning, 
intelligent information systems and multimedia 
applications. 


Our garden is expanding. Our Spring offering, 
with newly enhanced screen designer, includes a 
bouquet of royalty free KPWin++, SQLKit, Math 
Toolkit and on-the-fly file compression tool, 
WRAP, for a discount of nearly 30%. 


To order and for details of our Consultancy, 
Lifetime Technical Support and Training services, 
contact our offices below. 


Plus! applications may be distributed royalty free to users. 


IN EUROPE 
Knowledge Garden Ltd. 
Mountbatten House, Fairacres Business Park, 
Windsor, Berks SL4 ALE, England 
Tel: (44) 753 833534/833112 
Fax: (44) 753 790755/817800 
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IN NORTH AMERICA 
Knowledge Garden Inc. 


Stony Brook Technology Center, 
12-8 Technology Drive, Setauket, NY 11733 U.S.A. 


Tel: (1) 516-246-5400 
Fax: (1) 516-246-5452 


All Debit, Credit and Charge Cards accepted. Dealer enquiries welcome 


ШТ Some Assembly Required 


The function set() creates an empty 
set. Insertion automatically checks for 
values already in the set and doesn't add | 
them—something you'd have to program | | 
in most languages. Incidentally, Icon does 
this efficiently with dynamic hashing— 
not something you'd be likely to imple- 
ment yourself. 

Another thing needed to make the code 
really useful is sorting. All you need is 
an additional function in the last line: 


procedure maint) 


write) 


end 
every write(!sort(opset) ) 


procedure opcode( line) 


> ; ws :- " MT 
Having gotten this far, you can do one | Analyze the line 
more thing that might be useful in the line ? | 


analysis of op-code usage: Count the 
number of occurrences of each one. Here 
is where Icon's table data type comes in: 
optab := table(0) dies ы. 
while line := read() do end — 
optab[oncode(line)] +:= 1 == 
oplist := sort(optab, 3) 
while write(get(oplist), " ", get(oplist)) 
The first line assigns an empty table to optab. The 0 is not the size 
of the table, but rather the initial value used for all entries in it. 
Each value that opcode( ) produces is used as a key to subscript 
the table. For example, if opcode() returns "mov", the sub- 
scripting expression is equivalent to 


optab["mov"] +:= 1 


which increments the entry for "mov" by I. The first time optab 
is subscripted with this key, a new entry is created with an initial 
value of 0, increasing the table size. This new value is then in- 
cremented to 1. 

The expression sort(optab, 3) sorts the table, producing a list 
in which there are two elements for each table entry: one for the 
key, and another for the value associated with the key. The val- 
ue 3 sorts the table according to the key so that the op codes are 
in alphabetical order. The last line writes out the keys and their as- 
sociated values with a separating colon. The function get ( ) re- 
moves the first (i.e., left-most) element of the list—first a key 
and then its associated value. Note that wr i te( ) has three argu- 
ments, which are written in order on a line. 


Tabulating Op Codes 


# Table for the opcodes 

optab := table(0) | 

# Process the input, counting the opcodes 

while line :” read() do _ 
opteb[opcode(line)] +:= 1 

oplist := sort(opteb, 3) 


i Write out the results in columns 
write("Opcode tabulation:") 


while write{left(get(oplist), 6), right(get(oplist), 6)) 


{+ any(";") then fail 

if tab(upto(ws)) & 
tab(many(ws)) & — | 
code :- tab(upto(ws) | 0) ff To blank or end of line 

then return code | 1 


Program Output 


Opcode tabulation: 


ғо 
WN Ch e n3 м а O 0) v ғә 


# White-space characters 


# Skip comment lines 
# Find blank field 
4 Skip blank field 


T | 


A complete program to tabulate op codes is shown in the list- 
ing “Tabulating Op Codes." In addition to the improvements on 
string scanning mentioned earlier, the output is formatted in 
columns, as shown in the sample output. 


Other Features 

Icon has a large repertoire of functions. It's not just a language for 
processing strings and structures. You can do numerical compu- 
tation if you want. It also has a number of sophisticated features, 
including an expression-level coroutine facility, that I don't have 
room to describe here. 

Recently, contributors at the University of Arizona have added 
high-level facilities for graphics and window operations to Icon; 
these facilities are comparable in power to Icon's repertoire for pro- 
cessing strings and structures. But that's a whole other story. № 


Editor's note: The source code for OPCODES is available elec- 
tronically, See page 5 for details. 


Ralph E. Griswold is a Regents’ Professor in the computer science department 
at the University of Arizona. He specializes in programming language design 
and implementations. You can reach him on the Internet at ralph? cs,arizona 
.ейи or on BIX c/o "editors." 


zoo 


What's Available and Where 


There is both an interpreter and an optimizing 
compiler for Icon. The interpreter gets into 
execution quickly and is best for program 
development. Interpreted code runs fast enough 
for most applications. А 32-bit C compiler can be 
used for applications where you need the fastest 
possible execution time. There is also a large 
library of programs and procedures that is an 
excellent resource for persons new to Icon as 
well as for experienced Icon programmers. 

The main documentation for Icon is The icon 
Programming Language (Griswold and Griswold, 
Prentice-Hall, 1990, ISBN 0-13-447889-4). There 
is also a book on the implementation: The 
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Implementation of the Icon Programming 
Language (Griswold and Griswold, Princeton 
University Press, 1986, ISBN 0-691-08431-9). 
Technical reports provide supplementary 
documentation. А free newsletter about Icon is 
published three times a year and is available 
from the Icon project. 

Implementations, the program library, and 
supplementary documentation are available by 
anonymous ҒТР to cs.arizona.edu; cd /icon and 
get READ.ME for navigation instructions. 

The Internet newsgroup comp.lang.icon pro- 
vides a forum for discussion about Icon. BIX also 
has a conference on icon, named Icon. It main- 


tains the current version of the most popular PC 
implementations of Icon and provides gateways 
to comp.lang.icon and the Arizona FTP site. 

To subscribe to the newsletter, order books, 
get program material on magnetic media, or just 
find out more about Icon, contact 


Icon Project 

Department of Computer Science 
The University of Arizona 

Tucson, AZ 85721 

(602) 621-8448 

fax: (602) 621-4246 
icon-project@cs.arizona.edu 


Beyond DOS 


[РА and NetBIOS for 08/2 


Programming IPX and NetBIOS is easier than you think 


BARRY NANCE 


If your organization is like the one 1 
work in, in the past two years you’ve 
grown to have a mixture of DOS, DOS- 

= and-Windows, and OS/2 machines in 
your office. Your file servers probably run Novell Net- 
Ware, IBM OS/2 LAN Server, or a combination of the 
two. Гуе found that writing software for such an orga- 
nization can be interesting, to say the least. 

When my team recently developed a SQL Server- 
based application that everyone on the LAN could ac- 
cess, I wrote the over-the-wire message-passing soft- 
ware for each of the three platforms. I also wrote the 
code that, through SQL Server's 16-bit programming in- 
terface, delivered SQL statements to the database manager 
and sent responses back to each workstation. 

In a heterogeneous LAN environment, message pack- 
ets don't carry an identifier of the operating system or en- 
vironment running on each computer. Messages flow 
through the wire from PC to PC (most of- 
ten from workstation to file server and 
back—the vast majority of LAN messages 
are file-server packets), and it's up to the 
sender and receiver to agree on the content 
and purpose of each message. 

If you transmit a message packet from a 
computer that uses the EBCDIC character 
set, an ASCII-based receiver will have to 
translate the textual portions of the mes- 
sage from EBCDIC to ASCII. For nontext 
(i.e., binary) data fields, some computers 
store low-order bytes first, and some com- 
puters store high-order bytes first. 

However, between computers that use 
the same character set and store binary data 
in the same format (e.g., DOS, DOS-and- 
Windows, and OS/2 on an Intel CPU), you 
can send and receive message packets with- 
out worrying about the operating systems 
the sender and receiver are using. The pro- 
gramming interface is the only difference 
from platform to platform. In a DOS envi- 
ronment, you invoke Interrupt 5Ch to access NetBIOS or 
Interrupt 7Ah to access IPX. 

From within an OS/2 program, you call functions in a 
DLL, which comes with the requester (1.е., LAN Server 
or NetWare) that allows the workstation to access the 
file server. The NetBIOS function you'll use most often 
is NetBiosSubmi t (). One of the data items in the NCB 
(Network Control Block) indicates which operation that 
NCB should perform. While NetBIOS uses NCBs, IPX 


uses ECBs ( Event Control Blocks). NCBs and ECBs are 
data structures containing information about the mes- 
sage packet that you want to send (or that you expect to 
receive), including the address and length of the mes- 
sage buffer. IPX has separate functions for different op- 
erations: OpenSocket(), CloseSocket(), IpxRe- 
ceive(), and IpxSendt( ). 


Requests and Responses 
For the new application my team created, SQL Server 
runs on an OS/2 2.] PC. Workstations might run OS/2, 
DOS, or Windows. The workstation software, written 
by the other team members, calls a low-level client mod- 
ule when the application needs to access the database. 
The client module transmits the request over the wire to 
the database-server PC. 

At the database server, several operations take place. 
А computer program receives the request, delivers the 


SQL to SQL Server, binds the result to a data item in 
the program, and transmits the data item in a message 
packet back to the client workstation. The program in 
the database server, running concurrently alongside and 
interfacing with SQL Server, launches a different thread 
to handle each request. 

As is true for most—if not all—relational DBMSes, 
SQL Server includes multiplatform enablers that the 
team could have used to make the workstation-to-server 
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communications link. The SQL Server enabler is a DOS TSR 
program, called DBNMPIPE, which implements named pipes 
over NetBIOS. The enabler does essentially what my program 
modules do—redirect SQL statements across the LAN. 

But the team wanted snappier performance than the enabler, 
based on named pipes, would provide. The team wanted the 
client software to take as little memory on DOS machines as 
possible. And the team wanted an over-the-wire delivery sys- 
tem for SQL statements that would work equally well through ei- 
ther NetBIOS or IPX. 


Talking with NetBIOS and IPX 

This last criterion became important when a second group of 
people, on a separate LAN, wanted to use the application. While 
the first group used NetBIOS to access LAN Server file servers, 
the second group used IPX to access NetWare servers. The sec- 
ond group also strongly resisted adding Novell’s NetBIOS em- 
ulator on top of the IPX protocol stack they already had in place. 

Replacing the NetBIOS calls with IPX calls was almost a one- 
for-one process. The changes to the low-level code were sim- 
ple. The programming techniques for NetBIOS datagrams and 
IPX datagrams are similar, making it easy to send and receive 
over-the-wire messages in OS/2 programs using either protocol. 

With the NetBIOS interface, the sender and receiver add their 
respective names to the NetBIOS name table using the NB_ADD 
_NAME_WAIT command. The name you arbitrarily choose to 
give each workstation can have a length of up to 15 printable 
characters. NetBIOS returns a name number to each participant 
in the NetBIOS dialogue. 

The name number is a reference point for both sides as the 
receiver issues NB RECEIVE DATAGRAM_WAIT commands 
and the sender issues NB. SEND DATAGRAM WAIT com- 
mands. Both sides can send and receive messages; you decide how 
the dialogue between the participants flows. At the end of the 
dialogue, both sides delete their names from the NetBIOS name 
table. 

The IPX programming interface parallels that of NetBIOS for 
sending and receiving datagrams. Both sides open a socket at 
the beginning of the conversation between the workstations. At 
the end, both sides close their respective sockets. Through an 
open socket, one side or the other can send or receive message 
packets with their respective program statements. 


Message Passing 

The IBM and Novell technical references provide more detail 
on the NetBIOS and IPX programming interfaces. That detail, 
however, is easy to understand if you have a basic understanding 
of the functions you use to send and receive message packets. One 
of the few difficulties you might run into involves pointers (i.e., 
addresses) that you pass to the NetBIOS and IPX DLLs. Net- 
BIOS.OS2 and IPXCALLS.DLL are 16-bit DLLs that expect 
16-bit pointers. The following prototype shows one way to tell the 
IBM C/C++ tools compiler to emit the proper 16-bit code for 
the NetBiosSubmi tC) function: 


extern unsigned short NetBiosSubmit(short, 
vold *): 
{ргадта linkage (NetBiosSubmit, farl6 pascal) 


short, 


To take advantage of the parallelism between NetBIOS and IPX 
datagrams, I built two DLLs. I used the same name (NBIPX.DLL) 
for each DLL file and the same function names within each DLL 
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INCREASE SPEED 


WINProbe uncovers the secrets to faster 
Windowsoperation. Simply click your mouse 
on "Tune Up" and WINProbe analyzes your 
system, then gives you up to 35 suggestions on 


how to speed up your system... 


• Analyzes SmartDrive settings to improve 
hard drive performance 

* Identifies and explains how to set up a 
permanent swap file 

¢ Identifies which mode is best, Standard or 
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* Pinpoints the optimum driver for your VGA card 
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for your system 
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Few things are more aggravating than computer 
downtime and lockups. You waste time waiting for 
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finally do. Your time Is valuable, so let WINProbe 
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(OpenLAN(), С1оѕе АМ ), SendMsg(), and ReceiveMsg( )). In 
one DLL, I coded to the NetBIOS interface. In the other one, I 
coded to the IPX interface. 

The main program insulated itself from NetBIOS and IPX by - 
invoking the functions in the NBIPX DLL. This meant that, on a 
given LAN, I didn't have to distribute a different executable file 
for NetBIOS and IPX. I could simply install either the NetBIOS 
or IPX version of NBIPX, depending on which protocol that par- 
ticular LAN uses. The main program is the same for both proto- 
cols. For my specific application, I achieved the same level of gen- 
erality that named pipes would have offered, without sacrificing 
the performance and memory usage that several layers of Novell 
or IBM system software would have cost me. 


Hidden Awareness 

I managed to hide the differences between the NetBIOS and IPX 
APIs from my program, but I had to be constantly aware of the 
limitations that using datagrams imposes. The transport protocol 
does not guarantee the delivery of datagrams (datagrams are con- 
nectionless), which meant that each message packet had to con- 
tain a sequence number. The receiver verifies each packet to en- 
sure that no packets in a logical group of packets are dropped. 

I also designed the dialogue to allow the client workstation to 
expect an acknowledgment for each work request packet sent to 
the database server. The workstation reissues a request if it doesn't 
get a response within a short time. I used staggered retry intervals 
of ' second, 1 second, 5 seconds, and 20 seconds. 

Finally, I designed the format of each packet to not exceed 
the size limitation of datagrams. NetBIOS datagrams can be up 
to 512 bytes, while IPX packets can be up to 546 bytes. Stepping 
up from datagrams to a connection-oriented protocol, unfortu- 
nately, wasn't a solution to the small-packet problem. 

NetBIOS session services, which are connection-oriented and 
offer guaranteed delivery, can send and receive 64 KB at a time 
and aren't difficult to use. But Novell's session services, pro- 
vided by the SPX protocol, can send and receive only 534 bytes 
at a time. (IPX and SPX can sometimes use larger packets, up to 
4202 bytes, depending on the brand of network adapter and soft- 
ware driver in a PC. But Novell's software development kits for 
both DOS and OS/2 recommend sticking to the lower size limit.) 


Nothing to Fear 

Using either NetBIOS or IPX in an OS/2 environment is easier 
than you might think. Both protocols are especially good at let- 
ting workstations send work requests to software running on un- 
attended PCs on the LAN. Sharing files on a file server, through 
the file-redirection functions inherent in the network operating sys- 
tem, is sometimes the wrong way to design a LAN-aware appli- 
cation, particularly if the application uses the file server to store 
queues of work requests. 

Named pipes are easy to use, of course, but the extra layers of 
system software may slow down your application. Going to the 
"bare metal" of NetBIOS or IPX will give you better perfor- 
mance and a new perspective on how LANs work. With a little ex- 
tra effort, you can even insulate your program from the differences 
between NetBIOS and IPX. № 


Barry Nance, a BYTE contributing editor and a programmer for the past 20 
years, is the author of Using OS/2 2.1 (Que, 1993), Introduction to Net- 
working (Que, 1992), and Network Programming in C (Que, 1990), He is the 
exchange editor for the IBM Exchange on BIX. He can be reached on the In- 
ternet or BIX at barryn@ bix.com. 


Pournelle 


JERRY POURNELLE 


{ had been working late оп part 2 of my User's Choice Awards 
and got to bed about 3:15 a.m. At 4:31 the earthquake hit Chaos | 
Manor. We knew it was bad because it went on and on, and 
we could hear things crashing all over the house. Eventually it 
stopped, and we could escape from the bedroom by clambering 
over the bookcases that had torn loose and fallen. | 
We determined that no one in the house was injured, so I P 
went upstairs to the office. When I got to the head of the stairs, 
I could go no farther. The Great Hall is 30 feet high, with built- 
in bookcases extending up 12 feet. Many of those had torn | 
loose, and all of them had shed their books. Way over at the far | 
side of the room, I could see that Percy, the IBM PS/2 Model 77, 


was running off the Best Patriot UPS (uninterruptible power 
supply), but there was no way I could get to it. I could see that both the Chee- 
tah 486/25 and Super Cow, the Gateway 2000 486/66, had fallen over, or at least 


their monitors had. 


1 could also see that the tropical fish tank had 
fallen in shards, making a horrible “soup” of 
books, splinters, fallen plaster, hardware, soft- 
ware, disks, cables, unanswered mail, dead fish, 
and everything that had been on the ready-line 
tables. It was impossible to get to the other ma- 
chines, although I was pretty sure they were still 
turned on because I could hear the Clary UPS 
screaming its “Power Is Off” warning. It would 
just have to wait until the morning. 

Alex and I got out the tools and flashlights 
and did a quick inspection. Three feet of the 
back chimney had fallen into the pool—right 
through the pool cover. The front chimney had 
new cracks. Amazingly, all the brick facing was 
intact. We'll need some repairs, but the outside 
of Chaos Manor wasn't badly hurt. 

Alex and I then went around the block check- 
ing on neighbors. Everyone was outside despite 
the cold. We noted things like down power lines, 
fallen transformers, and burst water mains, which 
we reported as soon as telephone service came 
back. 

I don't suppose the Los Angeles Department 
of Water and Power collects these things, but 
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I’ve got a big Chaos Manor Orchid for them. 
Within hours, they had patched all the water 
lines, got a new transformer up on the pole, and 
strapped the dead one so it was harmless; and 
well before dark, we had both power and wa- 
ter. Thanks, fellows. 


Amazingly, we lost very little. The im- 
portant computers all work. SuperCow's NEC 
MultiSync 4FG monitor fell onto a pile of wet 
books. Part of the built-in swivel base broke, so 
it now rests on a wok stove ring; otherwise, Su- 
perCow was undamaged. Big Cheetah fell over 
still running, and the Nanao FlexScan T560i 
monitor fell on top of it. Neither one seems dam- 
aged. The cat ran away and was gone for three 
days, but she came back dirty and hungry and 
now angrily ignores the aftershocks. The dog 
stays close to humans and seems to know when 
new shakes are coming. 

I brought in some help from the Los Angeles 
Science Fantasy Society to box everything, so 
that I could get into the office quickly and re- 
build. My particular thanks go out to LASFS 
Vice President Bob Null and Librarian Leigh 
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Orchids and Onions 
issue forth despite 
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wars, and a Flying 
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Strother-Vien for their assistance. 

Although there was a lot of destruction, 
nothing irreplaceable was ruined. А great 
deal of software was part of the soup and 
has gone away, as have a number of CD- 
ROM drives, boards, modems, some gad- 
gets, and countless disks. A lot of books 
were ruined, but not one rare edition. The 
Falcon I was awarded by the U.S. Air 
Force Academy has been shattered, but I 
still have the base with the plaque. We did 
lose some Venetian glass, including a de- 
canter of 70-year-old port, but the Apollo 
commemorative glasses Mrs. Heinlein 
gave me from Robert's collection were 
untouched. 

Chaos Manor went from its usual mild 
but chronic chaos to an acute state, but 
we've pretty much returned to normal. The 
truly amazing part is that despite all the 
stuff that was destroyed, there's still more 
to write about than I'll ever get to. 


IBM showed up a week later. Dave 
Whittle had made an appointment weeks 
before. He brought with him an IBM PS 
ValuePoint Pentium, alas incomplete; a 
full report on the machine another time. 
He also brought Charlie Brown, an OS/2 


LAN Server 3.0 Advanced guru. They got 
here after the worst was cleaned up, but 
there was still plenty of damage control 
going on while they set up the system. 

The first thing was to install network 
cards in both the Pentium (which we have 
named Ozzie) and Percy. I have always 
named my machines and some of you have 
laughed at me, but now the network soft- 
ware demands it. Anyway, we had an IBM 
Ethernet card for the Pentium; but, alas, 
there wasn't one for the Micro Channel 
PS/2. We called a number of electronics 
stores: no one stocked either IBM or 3Com 
Micro Channel Ethernet cards. We did find 
a Danpex EN/2, which is compatible with 
NE 2/T (Novell), so Alex went right out 
and bought that. 

Unfortunately, while the card would 
work with NE 2/T, there is no OS/2 driv- 
er for it, as we found out after making a 
number of phone calls and BBS down- 
loads. ( The IBM OS/2 BBS at (919) 517- 
0001 is a great source of such informa- 
tion, and I should have consulted it before 
getting the board.) We returned the EN/2 
and ordered a 3Com EtherLink III board. 
It works just fine, but we didn't have it 
while the IBM team was here. 


Of course, our mission wasn't to demon- 
strate that two OS/2 machines can talk to 
each other, but to get an OS/2 machine 
networked with Windows for Workgroups 
systems. I'd intended to use an Intel Ether- 
Express card in the Pentium, because that's 
what I have in all my other machines, and 
under Windows, the EtherExpress card re- 
ally is “plug and play"; but the IBM team 
wasn't sure there was an IBM-certified 
driver for that. I fear [ was rather rudely 
sarcastic about that. Anyway, by sheer ac- 
cident we did have an ISA-bus genuine 
IBM Ethernet card, and while getting that 
running under OS/2 wasn’t quite as simple 
as installing an EtherExpress card in 
W4WG, it was easy enough. (As it hap- 
pens, the EtherExpress card would have 
worked as well.) 


Then the fun began. First, open up 
the OS/2 LAN Server network and look 
at what assets are available. Not many. 
That turns out to be my fault, sort of; that 
is, the name of my workgroup ts JERRY 
ONE (note the space), and the name of my 
Cheetah 486/33 is BIG CHEETAH 486. 
The Cheetah 386 is, of course, CHEETAH 
386, and the 486/25 is CHEETAH 486/25. 


continued 
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Those аге all legal names to W4WG, but 
not to OS/2 LAN Server. 

Fortunately, there is a workaround: open 
an OS/2 window and issue commands. 
NET VIEW “\\BIG CHEETAH 486" (the 
quotation marks are part of the command) 
gets the name of all available assets on 
Big Cheetah, including the fact that the C 
drive there is named BIG C. Then: NET 
USE С: “\\BIG CHEETAH 4863 BIG С” 
(once again, the quotation marks are part of 
the command) connects the OS/2 machine 
to the W4WG network, so that local С is 


the C drive on Big Cheetah. 

IBM OS/2 LAN Server 3.0 Advanced 
has a GUI that works well with other OS/2 
machines. It supports drag and drop, and 
all that sort of thing; but if you try to in- 
voke it for W4WG connections, you get 
an error message. OS/2 systems work with 
32-bit operations, and W4WG can't sup- 
port those. [Editor's note: Windows for 
Workgroups 3.11 does support 32-bit file 
access.] You may now decide just whose 
fault that is: Microsoft, for not supporting 
full 32-bit network standards, or IBM, for 
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not making provisions to dumb down its 
network requests so they'll work with 
W4WG. 

Fortunately, Norton Commander, which 
is plenty good enough as a file manager, 
works just fine across the network. Launch 
Commander for DOS, log on to the for- 
eign drive (G in this example), and Bob’s 
your uncle. You can copy, delete, view, 
and edit files; cut and paste from Word 
for Windows documents; run programs; 
and so forth across the network just fine. 
Commander isn’t quite drag and drop, but 
to me it’s intuitive enough. It’s quick, too. 

Once you figure out how to set up the 
network connections from the command 
line, you can write a .CMD file (similar 
to a DOS batch file) that will do all that 
for you, on start-up if you like, and let 
Commander take care of the rest. 


The next thing to try was printing. 
My Hewlett-Packard LaserJet III is phys- 
ically connected to the Cheetah 486DX2/ 
33. We had no trouble seeing the printer 
across the network, and not much more 
connecting the OS/2 machine to it; and 
when we sent a file across, the printer lit 
up. Alas, what came out was garbage. The 
IBM team spent a couple of hours trying to 
fix that, but they never did, and I have yet 
to print a file sent from an OS/2 machine to 
a W4WG machine. 

It does work the other way; that is, once 
you get a W4WG machine to connect to an 
OS/2 machine that has a printer, you can 
print easily enough. I'1l get to how in a 
moment. First, you need to connect your 
W4WG machine to the OS/2 LAN Server 
3.0 Advanced network. 

Go to the W4WG system, open File 
Manager, and click on the little share di- 
rectories button to open a window called 
Connect Network Drive. When you do 
that, you will not see any OS/2 systems at 
all; but if you go to the area entitled PATH 
and type in \\PERCY (or whatever name 
you have given your OS/2 machine), the 
connection will be established and the net- 
workable assets on the machine will ap- 
pear. You can connect them to a physical- 
drive letter in the same point-and-click 
way you make any W4WG connection. 

Unfortunately, you're still not done: 
while you have access to the OS/2 ma- 
chine's drive, you can't see any files on 
it. This is because OS/2 LAN Server 3.0 
Advanced has rather sophisticated secu- 
rity provisions, and they have to be turned 
Off before an outsider can tamper with your 
files. You do that by going back to the 
OS/2 system, opening the Net Configura- 
tion icon, and making account GUEST an 
administrator account. Guest is the default’ 
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name for an outsider. Once that's done, 
you can access the OS/2 machine from 
W4WG. 

Now you can connect the printer. Leave 
File Manager and go to W4WG’s Print 
Manager. Do the PATH trick, and you'll 
see the OS/2 printer. Select it, leave Print 
Manager, and go to the Control Panel. 
Open the Printers icon there and assign 
your OS/2 printer; in my case, I called it 
LPT2. It's tedious but simple, and when 
you're done, you can print just fine. 


OS/2 LAN Server 3.0 Advanced is 
considerably more complex than W4WG. 
In general, it’s more powerful, but there 
are maddening anomalies. If you want your 
W4WG systems to see all the assets avail- 
able on the OS/2 network, you have two 
choices: do as I described above, typing 
in the name of the OS/2 machine in the 
PATH area in the Connect Network Drive 
box; or, seeing that your workgroup name 
is the same as the name of the domain you 
have set up on the OS/2 LAN Server. Alas, 
OS/2 LAN Server requires that both ma- 
chine and domain names be no more than 
eight letters and contain no spaces. W4WG 


workgroup names don't have that limit. 
The GUI part of OS/2 LAN Server isn't 
as consistent as W4WG’s interface. 

First conclusion: it works, provided that 
you have the right equipment. Remember, 
it is OS/2, meaning that while there's a lot 
of hardware it works with, there's a lot 
more it can't use: recall my first attempt to 
find an OS/2-compatible Ethernet board 
on short notice. OS/2 LAN Server 3.0 Ad- 
vanced is harder to set up or reconfigure, 
but it has considerably more security and 
power than W4WG. In fact, it's a real net- 
work, comparable to NetWare in capabil- 
ities, reliability, and difficulty in using. 

It's an expensive way to go if you're 
networking only a couple of machines, but 
the cost per workstation goes down dra- 
matically as you add to the system. If you 
need to network 05/2, DOS, and WAWG 
workstations, it will do the job, and if you 
have many OS/2 systems to network, it's 
clearly a good choice. 


Which brings us to the real question: 
should you change to OS/2? I have no fi- 
nal answer, but I do have guidelines. If 
you run mostly DOS programs, OS/2 re- 
mains a better DOS than DOS, and a lot 


better DOS than Windows. It's still not a 
better Windows than Windows, but if you 
have good enough hardware, that may not 
matter. We installed a SoundBlaster Pro 
16 board in the Pentium and ran Wing 
Commander. Even with a lot of other stuff, 
including the network, running in the 
background, it ran absurdly (and unplay- 
ably) fast, faster than under DOS with a 
486DX2/33. 

Moreover, when we ran the Texas In- 
struments Windows benchmark utility Win 
Tachometer on the Pentium (which has 
the latest ATI Technologies Mach 32 video 
board with OS/2 drivers), it pegged the 
meter. That is, we could see that it was 
very fast, but Win Tachometer reported 
unrealistically low numbers—11.3 over- 
all. My guess is that we should add 64 to 
that total. 

Incidentally, the reason Win Tachome- 
ter wouldn't run earlier (see my March 
column) is that the Win-OS/2 default for 
program installation is to have it run in a 
windowed session; you must go into the 
settings and tell it to run Win Tachome- 
ter in a full Win-OS/2 window or it will 
crash. Maybe that's not so incidental: if 
you hate having to learn little arcana like 
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that, you probably won’t like OS/2. This is 
a system that gives you a great deal of con- 
trol over things, but it demands that you 
learn how to use it properly—and comes 
with some singularly ill-chosen defaults. 

If you do become an OS/2 enthusiast, 
be prepared to get on-line to BIX or GEnie 
and spend some time learning these tricks 
and more. The good news is that OS/2 
users are like early computer enthusiasts 
(or BYTE readers, for that matter): proud 
of their system and willing to go out of 
their way to help newcomers. 

And that, I guess, is the real bottom line. 
OS/2 will do all that DOS and Windows 
will do and more. Many DOS games won’t 
run in Windows but give OS/2 no trouble 
at all. OS/2 networks extremely well to 
other OS/2 systems and acceptably well 
to W4WG. It’s true 32-bit code, it truly 
does multitasking, it really knows objects 
and object linking in ways Microsoft 
doesn’t seem to have learned, and as long 
as you're not experimenting to find the 
limits, it's solid as a rock. Technically, 
OS/2 is a winner, and it's sure to get better. 


On the other hand, the user interface 
seems to have been an afterthought, and 
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changes have to be cleared 
by a committee within the 
most hierarchical of More. ШШ 
company I know of. More- 
over, its success depends 
on IBM learning how to do 
mass marketing. The OS/2 
2.0 and 2.] marketing strat- 
egy was definitely a step 
in the right direction. That strategy was 
designed by two very bright people, but 
both of them are gone: Lucy Baney is not 
with IBM at all, and John Patrick has been 
promoted out of OS/2. 

Microsoft is a big company, but Bill 
Gates gives his managers a lot of author- 
ity. Big ships like IBM turn slowly; Mi- 
crosoft is more like a fleet of medium-size 
ships—some elements turn quite quickly. 
Moreover, PC operating systems are Mi- 
crosoft' s heart of hearts, the flagship prod- 
uct of a company built on software sales; 
OS/2 must compete with many other prod- 
ucts within IBM. Microsoft will always 
give DOS and its follow-ons high priority 
and a great deal of top management atten- 
tion. OS/2's priority depends on how skill- 
fully its product managers play corporate 
power games. 


| 


There’s a lot at stake for 
developers, who have to de- 
cide where to allocate their 
resources. Do they go into 
ag products, where 
the market is larger and 
NES to stay that way for a 
while, but where they may 
have to compete head-on 
with the Microsoft Applications Group; 
or into OS/2, which at the moment has a 
distinct technical edge and needs applica- 
tions badly. I'm glad I don't have to make 
that choice. 

It's easier for users. OS/2, particularly 
05/2 for Windows, is cheap enough that 
you can afford to try it. Many BYTE read- 
ers will love it; every time I get infuriated 
with OS/2, I find some new feature that I 
just love. It is powerful, and it really does 
multitasking. 

On the other hand, you should prepare to 
be infuriated: while OS/2 is technically 
complete, the user interface has lots of 
"gotchas." The defaults seem to have been 
chosen at random by an unlucky gambler. 
If you've been in the PC world very long, 
you probably own hardware that OS/2 
doesn't support. continued 
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Pournelle 
Andy Seybold and other industry 


analysts have pronounced the operating- 
system wars over, with Microsoft the win- 
ner. Гт not so sure. I think IBM has a 
window of opportunity for about one year. 
It won't be easy to take advantage of it, 
because it's not clear that IBM's top man- 
agement knows what they must do. 

First, they must get OS/2 finished; 
they've pretty well done that. Technically, 
OS/2 2.1 is a superior product. Second, 
make it easy to go from Windows to OS/2. 
They took a big step in that direction with 
OS/2 for Windows, and if they'll get OS/2 
LAN Server out at a low-enough street 
price, they'll have finished that job; OS/2 
LAN Server is neat. Third, make the user 
interface more friendly. That's not hard. 

Finally, they need some luck, because 
most people aren't going to change oper- 
ating systems just for a lark. There has to 
be something you can do with OS/2 that 
you can't do with Windows. Гт not real 
sure what that will be, but as a guess it 
will involve multimedia. Whether it's writ- 
ten by IBM or a third party, they need that 
killer application, and they need it soon. 

Me, I'll stay with OS/2 for a while; but 
I' m still writing this on Big Cheetah run- 
ning DOS 5 and WAWG. I may change 
that. When I do, I'll let you know. 


Two bug reports, both concerning 
W4WG. First, the problem with the Max- 
imum Storage Duette optical drive was 
not W4WG, but the Maxsys SCSI driver. 
If you run the Duette with a Corel driver, 
the problem goes away. Moreover, I cured 
the problem we had with the Pioneer 
read/write optical drive by switching to 
version 3.1] on all W4WG machines. 

Second, a rare but infuriating bug in 
both W4WG 3.1 and 3.11. How we found 
it is instructive. 

The earthquake put me way behind on 
fiction, so I didn't cancel the afternoon 
writing session with Larry Niven when 
Whittle showed up by appointment in the 
morning to install OS/2 LAN Server. As it 
happens, the Cheetah 486DX2/25 that he 
usually works with was the most conve- 
nient machine for the IBM team to link 
up with for their network tests. That should 
have been no problem: but suddenly—and 
without explanation—Larry's machine 
popped up a blank-error dialog box and 
completely locked up. Fortunately, we had 
lost little text, but this was definitely not 
good. Moreover, it appeared that the only 
thing that had changed was that the IBM 
OS/2 LAN had logged on to that Cheetah. 

I disconnected the Ethernet T connector. 
We worked until dinner with no problems. 
Everyone went home. I reconnected the 


Ethernet and did some file 
transfers from that machine 
to the OS/2 network. Noth- 
ing happened. I left the ma- 
chine with Norton Com- 
mander in the foreground 
and went to bed. The next 
morning everything was 
fine: Commander had 
brought up its "twinkling stars" screen 
saver. The system was operating perfectly. 

Then I switched to Program Manager 
and left that on-screen while I did some 
more network tests. Within 5 minutes, the 
machine was locked up tight. This time, 
the dialog box wasn't quite blank: it said 
" Application Err." Nothing worked, and 
I had to do hardware reset to recover. Test 
again: log on to the machine from the OS/2 
system, leave Program Manager up, wait. 
Crash in 2 minutes, dialog box totally 
blank, hardware reset. Do the same thing 
again, but disconnect the Ethernet T con- 
nector. Wait an hour. No crash. Connect 
the Ethernet. Crash in 5 minutes. 

It has to be the OS/2 network, right? I 
called the IBM people. They reasonably 
asked, why didn't it crash any other ma- 
chine? Clearly, this ancient Cheetah has a 
BIOS problem. "Let us send you a new 
motherboard. Install that, and I guarantee 
you won't have that problem." 

So, what the heck, I did. Alex bought 
16 MB of new memory chips. It took about 
2 hours to change motherboards, and it re- 
ally wasn't hard to do. The new board has 
VL-Bus slots, which the Cheetah doesn't 
have, and an updated AMI BIOS. WhenI 
got the board fastened down, I carefully 
removed the Intel OverDrive chip from 
the Cheetah and installed it on the new 
motherboard. Plug in the power lead. Turn 
it on. Everything works. Do some tests, 
and discover that this is about 10 percent 
slower than the Cheetah had been. Con- 
nect the Ethernet, log on to the system, 
wait—and it crashed within 5 minutes. 

This is getting annoying. What's dif- 
ferent about this machine from other sys- 
tems that are лог being crashed by ше OS/2 
network? Well, surprise: it's running 
W4WG 3.1, not 3.11. OK, install version 
3.11 from floppy disks. Test that. Crash 
again. 


Time to apply logic. Had we ever 
had problems with this machine locking 
up? Well, yes, there had been a couple of 
times when the Berkeley screen saver 
would pop up and suddenly the machine 
would die. Not often; and I knew it wasn't 
really Berkeley's fault to begin with, be- 
cause, for rather complicated reasons, I 
had an old version of the screen saver on 
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the Cheetah 486DX2/25. 
And by coincidence, the 
| | night before the IBM troops 
came over, I turned off the 
Berkeley screen saver and 
turned on the Flying Win- 
dows screen saver that 
comes with Windows. It 
was still turned on. 

But surely it couldn't be the Flying Win- 
dows screen saver? One way to find out. 
Disconnect the IBM machines from the 
network. Log on to the 486DX2/25 (no 
longer a Cheetah, but I don't have a new 
name for it) from another W4WG ma- 
chine. Wait. Crash within 5 minutes. OK, 
go into the Control Panel, bring up desk- 
top, and say NO SCREEN SAVER. Exit. 
Wait. No crash. Connect the IBM systems 
in. Still no crash. Turning off Flying Win- 
dows did the job. 

Moreover, I then installed the newest 
version of Berkeley's Star Trek screen 
saver and left it on: still no crashes. But 
turning on Flying Windows will reliably 
and repeatedly bring the machine down if 
it’s connected to the network and another 
machine is logged on to it. This seems to 
be specific to this machine, or at least this 
speed (486DX2/25). I have since got Su- 
perCow up and running and connected to 
the network, and it's had Flying Windows 
going for two days while I' ve been moving 
files through the network. Incidentally, 
SuperCow has that Hercules Dynamite VL 
board, and those windows really Лу. 
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I hate to give short shrift to User's 
Choice Award winners, but that's what 
I'm about to do. I generally like to write a 
short squib on why I’ve chosen some prod- 
uct for an award, but I haven't enough 
space. 

Hard drive controller: An Orchid to Per- 
ceptive Solutions for their WinStore/6 IDE 
controller; drop one into an IDE-drive ma- 
chine and see real performance improve- 
ment. But for solid trouble-free SCSI 
caching controllers, this year's User's 
Choice Award goes to Distributed Pro- 
cessing Technology's SmartCache III 
SCSI host adapters. 

Word processor: This tends to be a mat- 
ter of taste, because many of them are good 
enough. For example, WordPerfect 6.0 for 
Windows is now acceptably easy to learn 
and gets a Chaos Manor Orchid; but I have 
found Microsoft Word for Windows 6.0 
to be outstanding. I particularly like its 
version controls, including document com- 
parison and merging. It handles footnotes 
splendidly. The user interface has been 
improved, the help system is really neat, 
the hints and cue cards make it easy to 
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learn features I never knew about, and so 
far I haven’t found anything I really dis- 
like. Hands down, this gets my User's 
Choice Award for Word Processor. 

I talked about Quantum Leap 2.1 in the 
December 1993 column. It's an OS/2 busi- 
ness modeling and forecasting program 
that's so good you might change to OS/2 
just to run it. It easily deserves a User's 
Choice A ward. 

Monitor: À User's Choice Award to 
Nanao. The FlexScan T560i monitor sur- 
vived the earthquake: it fell face-down on 
the floor from a considerable height. For- 
tunately, some books had fallen first. Any- 
way, we set it back up and turned it on, 
and there was my bright, colorful, glare- 
free, rock-steady, eyesight-saving screen. 
I love this thing. 


Micro 2000's Micro-Scope and Post- 
Probe are available separately and in a 
small kit (the Toolkit) containing diag- 
nostic software and a diagnostic board. If 
your system fails to boot, this will tell you 
why, if anything will. If it boots but be- 
haves oddly, this gives you a fighting 
chance of finding out if it's a hardware er- 


ror. Software for low-level formats of IDE, 
SCSI, RLL, ESDI, and MFM drives. 
Memory tests. IRQ (interrupt request) tests. 
You name it, this tests it. If you maintain 
PCs, you'll love it. It gets a User's Choice 
Award. 

A renewal of last year's User's Choice 
Award to BSE for their Flashdrives, which 
are pocket hard drives (see my March col- 
umn). They really work. 


The User's Choice Award for 


Windows Shareware of the Year: Plug-In 
for Program Manager (see my May 1993 
column) does neat things for Windows, 
and does them unobtrusively. I' ve seen no 
problems with it in nearly a year of use. 
When we decided to change mother- 
boards on the Cheetah 486/25, we wanted 
to do a backup, preferably over the net- 
work using Palindrome's Network Archi- 
vist and Fast 2000 DAT (digital audio- 
tape) drive. I didn't manage that because I 
didn't read the Network Archivist docu- 
ments correctly. It turns out that it's ab- 
surdly simple and can be done from either 
Windows or DOS: the W4WG network 
works quite well from command-line DOS 


Product Information 


once the network is started. Network 
Archivist will act as if it wants a lot of in- 
formation, but in fact all you enter is the 
drive letter. In my case, the C drive of the 
Cheetah 486/25 is X, so X is all I needed to 
tell Network Archivist. Then tell it to ex- 
port the contents of that drive to tape and 
go to dinner. 

Network Archivist gets a small pearl 
Onion for its documents, which have too 
few examples; but it also gets the User's 
Choice Award as backup and archive man- 
ager of the year. Despite rather cryptic 
documentation, Network Archivist has 
saved my bacon a dozen times in the last 
year, and I have yet to lose 1 byte of data 
it protects. It even protects against opera- 
tor stupidity. 


The biggest Orchid Г can find for 
NASA's Dan Goldin, who came up with 
$990,000 for a last-minute save of the 
DC/X spaceship after ARPA refused to 
spend money already appropriated to keep 
her flying. NASA may be changing, mov- 
ing back toward the gung ho, can-do out- 
fit that flew the X-15 and led America to 


dominance in aerospace. I sure hope so. 
continued 


A portable, battery-powered hard 
drive that's smaller than a cigar 
box, the Flashdrive (available in 
80 to 520 MB from $499 to 
$1149; smaller sizes are also 
available) gets a renewal of last 
year's User's Choice Award. 
Contact The BSE Co., 2114 North 
Fourth St., Flagstaff, AZ 86004, 
(602) 527-B843; fax (602) 527- 
1540. Circle 1146 on inquiry 
Card. 


À User's Choice Award for 
Monitors to Nanao's FlexScan 
T5601 monitor ($1999), hands 
down. It's a bright, colorful, glare- 
free, rock steady, eyesight-saving 
screen. | love this thing. Contact 
Nanao USA Corp., 23535 Telo 
Ave., Torrance, CA 90505, (800) 
800-5202 or (310) 325-5202; fax 
(310) 530-1679. Circle 1147. 


Micro-Scope ($399) and Post- 
Probe ($299) can be bought 
separately or as the Toolkit 
($698), containing diagnostic 
software and a diagnostic board. 
You name it, this tests it. If you 
maintain PCs, you'll love It. К gets 
а User's Choice Award. Contact 
Micro 2000, Inc., 1100 East 
Broadway, Glendale, CA 91030, 
(800) 864-8008 or (818) 547- 
0125; fax (818) 547-0397, Circle 
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Microsoft Word for Windows 6.0 
($495) gets my User's Choice 
Award for Word Processor. The 
user interface has been' improved, 
the help system 15 really neat, it 
has easy-to-learn features | never 
knew about, and so far | haven't 
found anything | dislike. Contact 
Microsoft Corp., 1 Microsoft Way, 
Redmond, WA 98052, (800) 426- 
9400 or (206) 882-8080; fax 
(206) 883-8101. Circle 1149. 


Network Archivist ($1695) gets 
the User's Choice Award as 
backup and archive manager of 
the year. It has saved my bacon а 
dozen times in the last year, and | 
have yet to lose 1 byte of data it 
protects. Contact Pallndrome, 
600 East Diehl Rd., Naperville, IL 
60563, (708) 505-3300; fax 
(708) 505-7917. Clrcle 1150. 


05/2 LAN Server 3.0 Advanced 
($1460) is a real network 
comparable to NetWare in 
capabilities, rellability, and 
difficulty in using. If you need to 
network 05/2, DOS, and WAWG 
workstations, It will do the job, 
and if you have many 0S/2 
systems to network, it's clearly a 
good choice. Contact IBM Corp., 
1 Old Orchard Dr., Armonk, NY 
10504, (800) 342-6672 or (914) 
765-1900; fax (313) 225-4020, 
Circle 1151. 


A User's Choice Award for 
Windows Shareware of the Year to 
Plug-In for Program Manager 
($20). It does neat things for 
Windows and does them 
unobtrusively. Contact Plannet 
Crafters, Inc., 2580 Runic Way, 
Alpharetta, GA 30202, (800) 651- 
1000 or (404) 740-9821; fax 
(404) 740-1914. Circle 1152. 


Quantum Leap 2.1 ($695, stand- 
alone; $995, client/server) 
combines a powerful math tool 
set, including simplex and reduced 
gradient solution algorithms, with 
ап easy-to-use spreadsheet 
interface, what seems to be a fully 
relational database, and the 
capability to incorporate expert- 
system rules. There may be a 
more advanced business-modeling 
and problem-solving system 
available for mainframes, but | 
don't know of any for small 
computers. Contact Quantum 
Development Corp., P.O. Box 
970, Claymont, DE 19703, (302) 
798-0899; fax (302) 798-6813. 
Circle 1153, 


SmartCache Ш SCSI host 
adapters (from $285 to $595) are 
a family of solid, trouble-free SCSI 
caching hard drive controllers that 
receive this year's User's Choice 
Award for Controllers. Contact 
Distributed Processing 
Technology, 140 Cadence Dr., 
Maitland, FL 32751, (800) 322- 
4378 or (407) 830-5522; fax 
(407) 260-5366. Clrcle 1154. 


An Orchid to Perceptive Solutions 
for their WInStore/6 ($159) IDE 
controller; drop one into an IDE- 
drive machine and see real 
performance improvement. 
Contact Perceptive Solutions, 
Inc., 2700 Flora St., Dallas, TX 
75201, (800) 486-3278 or (214) 
954-1774; fax (214) 953-1774 
Circle 1155. 


WordPerfect 6.0 for Windows 
($495) is now acceptably easy to 
leam and gets a Chaos Manor 
Orchid. Contact WordPerfect 
Corp., 1555 North Technology 
Way, Orem, UT 84057, (800) 824- 
3323 or (801) 225-5000; fax 
(B01) 222-5077. Circle 1156. 
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Low-cost routine access to space will 
change the world. 


An enormous Chaos Manor Onion 
to the U.S. Patent and Trademark Office, 
which managed to award Dr. Roger 
Billings a patent for inventing distributed 
file systems in 1982. Specifically, he 
claims to have invented the notion of shar- 
ing data between computers using devices 
known as “dedicated servers” with soft- 
ware “pursuant to an access-control pro- 
gram.” 

I'm a firm believer in intellectual prop- 
erty, but how could he possibly have in- 
vented that? Distributed file systems have 
existed since the 1970s. I wrote about dis- 
tributed computing, including networking, 
in some of my early columns. Billings' 
claim is analogous to my getting a patent 
on the letter e. 

An even larger Onion to Bank of Amer- 
ica for paying Billings $125,000 to drop 
his lawsuits so Bank of America can use its 
Ethernet systems in peace. I know that set- 
ding was cheaper than fighting, but Bank 
of America has done none of us any fa- 
vors by feeding the energy monster. And 
the largest Onion I can find, with garlic 


clusters, to those who have 
“invested” in shares in 
Billings' lawsuit. 

In any rational world 
this mess would be settled 
in weeks, but [ have no 
doubt that it will wind its 
way through the courts for 
years, enriching lawyers 
and harassing business users of NetWare 
and I suppose IBM OS/2 LAN Server. No 
wonder this nation is in trouble. 


On which score, the book of the 
month is Edward Luttwak's Reclaiming 
the Endangered American Dream (Simon 
& Schuster, 1993). In my judgment, Lutt- 
wak is better at diagnosing than prescrib- 
ing, but this book deserves a careful read- 
ing by anyone who is concerned with just 
where this nation is going. Agree with him 
or not, he clearly gives you much to think 
about. 

There are two computer books of the 
month. One is Bill Camarda's /riside Word 
for Windows 6 (New Riders, 1993). Word 
6 has many features, and they're all cov- 
ered in this readable book. I keep it right 
near my desk. There's also Microsoft Pro- 


fessional Editions' Word 
Developer's Kit (Microsoft 
Press), which gives you the 
software and instructions 
for doing Word BASIC 
and customizing Word 6. 
Some tough slogging, but 
all the information is right 
in there. 

We' ve been too busy to play games, so 
there's no game of the month. Meanwhile, 
although floods of soggy software went 
out when we cleaned up the horrible mess 
in the Great Hall, a steady stream of very 
neat stuff has come in. If anything will 
save us from Luttwak's fear that we're be- 
coming a third-world country, it will be 
this industry. м 


Jerry Роитейе holds a doctorate in psychology 

and is a science fiction writer who also earns a 
comfortable living writing about computers present 
and future. Jerry welcomes readers' comments 
and opinions. Send a self-addressed, stamped en- 
velope to Jerry Роитейе, c/o BYTE, One Phoenix 
Mill Lane, Peterborough, NH 03458. Please put 
your address on the letter as well as on the enve- 
lope. Due to the high volume of letters, Jerry can- 
not guarantee a personal reply. You can also con- 
tact him on the Internet or BIX at jerryp@bix.com. 
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s 20-Business Week, International, LAN Times, * H6-The Physician & International 
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LET A TROLL TOUCH YOUR 
POWERBOOK 


Troll Touch PB touchscreen 
($695) for the PowerBook 180c 
is made of clear, pressure-sen- 
sitive, resistive-coated layers of 
polyester that will not shatter or 
break when in transit. You acti- 
vate the screen by touching it up 
to 60 times per second. Since the 
screen is resistive, it will not re- 
act to heat or humidity and will 
not drift out of calibration. Troll 
Technology (Valencia, CA) in- 
tegrates the screen onto your 
PowerBook's LCD when you 
send the unit to the company. 
Phone: (805) 295-0770. 
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COMPUTER 
PROJECTIONS 


A compact pro- 
jection system 
that works with 
| most PCs and 
Macs, the Lite- 
Pro 540 ($7499) 
projects screen images measur- 
ing as large as 15 feet on the di- 
agonal. The active-matrix LCD 
displays more than 1.4 million 
colors simultaneously from a 
palette of more than 16.7 mil- 
lion. From In Focus Systems 
(Tualatin, OR), the unit includes 
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FULL-FEATURED PORTABLE 
‚ WORKSTATION 


h | Рада with the Solaris 1 or2 operating 
| environment and version 2.0 of the Nomadic | 
| Computing Environment, Tadpole's Sparc- 


workstation has a removable. 


340- or 520-MB hard drive. The unit, which. 
| weighs 6:4 pounds with battery pack, has | 
PCMCIA slots for two Type ІЛІ cards or one 
Type lil card. Other features include an on- | 
| hoar Weitek P9000 graphics accelerator, a 
ThinkPad keyboard with an integrated Point- 

ing Stick, a built-in data/fax modem, and 

" SIMMs that you can upgrade from 16 MB 
to 64 MB. With the Sardi 3, yo you guy your Бо of an internal 12-V nickel-metal-hydride bat- 
tery pack, an external 12-V nickel-cadmium pack, or both. Prices start at $10, 950. 


Contact: Tadpole Technology, Austin, TX, (800) 232-6656 or (512) 219-2200. 


а hand-held remote device that 
you can configure with the com- 
mands you use most frequently. 
Phone: (800) 294-6400 or 
(503) 692-4968. 
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INTERNAL FAX MODEM 


Ап internal fax modem that 
transfers data at 2400 bps and 
sends and receives faxes at 4800 
bps and 9600 bps, respectively, 
the MX-2496B ($59) includes 
MNP 5 and V.42bis capabilities. 
From Calpak (Torrance, CA), the 
modem ships with software to 
send and receive faxes in the 
background, send faxes at night, 
print faxes on a laser printer, and 
prepare cover sheets. You can 
also create a personal phone and 
fax directory and automate your 
fax/phone answering and re- 
ceiving capabilities, among other 
functions. 

Phone: (310) 539-8366. 
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SHARE А PRINTER 

MosesSpool (two-node starter 
kit, $149) lets two PCs share a 
printer; you can upgrade to a 
LAN if you wish. From Moses 
Computers (Los Gatos, CA), the 
printer sharer connects directly 


to your PC's bus to transfer data 
at 2 Mbps. Its design eliminates 
jumper settings, specialized hubs, 
transmitters, and complex wiring. 
Phone: (408) 358-1550. 
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COLLECT SCIENTIFIC DATA 
ON YOUR MAC 


The Serial Box Interface ($99) 
from Vernier Software (Portland, 
OR) connects to the modem port 
of your Mac. With your sensors 
and the company's Data Logger 
software (site license, $30), you 
can monitor elements such as 
temperature, pH, pressure, heart 
rate, light intensity, and voltage. 
Phone: (503) 297-5317. 
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А VIDEO CAMERA FOR THE MAC 


А color video camera that works 
from the top of your monitor, the 
PC-7 Multimedia Video Camera 
($349.95) has a resolution of 380 
horizontal lines. It has automat- 
ic white balance and exposure 
functions, a low-light-sensitivity 
rating of 2 lux, and an f1.8, 4.44- 
mm medium-wide-angle lens. 
The outputs of the Advanced Mi- 
crovideo (Austin, TX) camera 
are standard composite video and 
line-level audio. You can use the 


camera for desktop teleconfer- 
encing, video mail, and making 
QuickTime movies. 

Phone: (512) 335-2200. 
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FLEXIBLE DIGITAL VIDEO 

The Targa 2000 (from $5995) 
lets you display a Video-in-a- 
Window image while outputting 
video in NTSC or PAL format. 
From Truevision (Indianapolis, 
IN), the Targa 2000 is based on 
the company's DVR architec- 
ture, which features a set of log- 
ical components that encode, 
decode, process, and store digi- 
tal video. The digital video card 
supports displays of up to 1152- 
by 870-pixel resolution at 24 bits 
per pixel and lets you capture 
full-frame, full-motion images 
with CD-quality audio. You can 
also marquee a portion of the 
desktop or resize the entire desk- 
top prior to recording the select- 
ed area on video. 

Phone: (800) 344-8783 or 
(317) 841-0332. 
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MAKE YOUR PC 
LOCALTALK-READY 


The pocket-size PCTalk adapter 
($199) from Apexx Technology 
(Boise, Ш) snaps onto your PC's 
parallel port to provide a con- 
nection to LocalTalk. The adapt- 
er lets you connect any number 
of PCs to an AppleTalk network 
or connect your laptop to Macs, 
network printers, and other 
shared resources. The adapter 
supports Farallon Timbuktu for 
Windows (kit, $399) and Phone- 
Net PC software. 

Phone: (800) 767-4858 or 
(208) 336-9400. 
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TCP/IP TERMINAL SERVER 


Ап eight- or 16-port terminal 
server that provides native serial 
access to a TCP/IP host regard- 
less of where the users are on 
the network, the PortServer (from 
$1595) eases serial port config- 
uration and management. The 
server lets you connect work- 
groups or clusters of as many as 
16 asynchronous RS-232 serial 
ЏО devices to any Ethernet net- 
work that's running the TCP/IP 
protocol. From DigiBoard (Eden 
Prairie, MN), the PortServer uses 
the company's Net C/X protocol 
software and includes 1 MB of 
RAM with a throughput rate of 
up to 38.4 Kbps. The PortServ- 
er's front-panel display enables 
system administrators to track 
network and asynchronous line 


activity and monitor the status of 
attached devices. 

Phone: (612) 943-9020. 
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A PRINTER FOR THE NETWORK 


А 300-dpi color and mono- 
chrome printer, thc Codonics 
(Middleburg Heights, OH) NP- 
1600 Photographic Network 
Printer ($9995) uses dye-subli- 
mation technology with 16.7 mil- 
lion simultaneously printable col- 
ors to produce continuous-tone 
prints. Designed for use with any 
TCP/IP or EtherTalk network, 
the Codonics NP-1600 can print 
files from DOS, Unix, and DEC 
VMS systems and recognizes 
image file formats such as TIFF, 
GIF, PCX, PICT, and PostScript 
Level II. The printer’s five output 
formats range from 8'/ by 11 
inches to 9'4 by 12 inches, and 
it accepts paper and transparen- 
cies interchangeably. 

Phone: (800) 444-1198 or 
(216) 243-1198. 
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Hugs WITH SPLIT PERSONALITIES 
Available in Ethernet, 1 Token Ring, г and terminal-server ver- 
‘sions, each INXLink hub has its own internal management 


"n3 8 17 uad 


system. This lets | you | use a hub as an independent, stand- 


alone network for a 
workgroup of of up to 24 
Ethernet or 26 Токеп 
_ Ring users. or stack Ње 
hubs to form larger net- 
works. Each hub сап | һе 
managed in-band Бот | 
а Telnet client or an 
SNMP management | [ 
station. For out-of-band 
‘management, you can , 
attach апу үт100 {ег- 
minal or modem to the | 
console port. Prices 
start at $2395. 
Contact: Racal-Data- | 
com, Boxborough, MA, 
(800) 722-2555 or. 
| (508) 263-9929. 
Ч Circle ‚1272 
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GRAPHICS VIA THE PCI BUS 
Designed for the PCI bus, the 
GraphMax P12 (from $399) is 
based on IBM’s XGA architec- 
ture. From VidTech Microsys- 
tems (Minneapolis, MN), the 
card features resolutions as high 
as 1600 by 1200 pixels with 16 
colors and a noninterlaced re- 
fresh rate of 120 Hz. The 1 MB 
of VRAM on the card is upgrad- 
able to 2 MB. 

Phone: (612) 780-8033. 
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A NOTEBOOK DESIGNED FOR CAD 
The top-of-the-line Tri-CAD De- 
signBook ($4595) provides 340 
MB of hard disk storage and 
12 MB of RAM (expandable to 
20 MB). The 486DX2/66 CAD 
graphics system has a 10-inch 
TFT active-matrix VGA color 
display, a PCMCIA Type III slot, 
a built-in trackball, and a 200- 
pin docking port. The optional 
Docking Station ($475) includes 
two VESA slots, four 16-bit ISA 
slots, built-in speakers, and a 
SCSI controller. The system is 
from Tri-Star Computer (Chan- 
dler, AZ). 

Phone: (800) 755-1000 or 
(602) 961-3401. 
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HIGH-TECH TERMINAL 

The ОУТ520 video display 
terminal ($359) from Qume 
(San Jose, CA) provides 
ANSI emulations such as 
DEC PCTerm, VT420, 
VT320, VT100, WY-85, 
WY-60 native mode, and a 
Unix Console mode. The 
15-MHz terminal supports 
10- by 16-character resolu- 
tion, selectable full over- 
scan, and the simultaneous 
display of 512 distinct char- 
acters per session. It has an 
85-Hz noninterlaced refresh 
rate and 96 KB of high- 
speed static RAM. Capable 
of running dual terminal ses- 
sions from two host com- 
puters, the QVT520 can si- 


multaneously display both ses- 
sions on a split screen. 

Phone: (408) 473-1500. 
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CD-ROM TOWER OFFERS 
FLEXIBILITY 


Compatible with ISA, EISA, and 
Micro Channel systems, Online 
Computer Systems' (German- 
town, MD) CD-ROM tower sup- 
ports from four to seven double- 
speed SCSI-2 CD-ROM drives. 
Each drive supports 200-ms ran- 
dom-access speeds and sustained 
transfer rates of up to 330 KBps. 
In addition, each drive has a 256- 
KB buffer and fully integrated 
audio, is MPC-2 compliant, and 
supports multisession Kodak 
Photo CD. The CD-ROM tower 
(from $3875) can be used as a 
stand-alone system or with a net- 
Work. 

Phone: (800) 922-9204 or (301) 
428-3700. 
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STORAGE FOR THE MAC 


А rewritable magneto-optical 
storage system for publishing, 
prepress, CAD/CAM, multime- 
dia, and imaging applications, 
the Olympus 128MO Macintosh 
($1195) has a continuous read- 
transfer rate of 768 KBps. From 
Olympus Image Systems (Irvine, 
СА), the system provides 120 
MB of storage and has the abil- 
ity to transfer synchronous and 
asynchronous files. It dynami- 
cally renders partitions when you 
drag a handle in the interface and 
electronically locks files for 
read-only security. 

Phone: (800) 347-4027 or 
(714) 753-5935. 
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POWER DOWN AND 
SAVE ENERGY 


The 17-inch digitally controlled 
ОХ 17Е monitor ($849) from 
MAG InnoVision (Santa Ana, 
CA) can power down to 15 W in 
its standby and suspend modes 
and to [O W in its off mode. The 
video signal circuits are VESA 
compatible and meet DPMS re- 
quirements. The monitor has a 
flat-square screen and a nonin- 
terlaced resolution of up to 1280 
by 1024 pixels; refresh rates go 
up to 76 Hz at 1024- by 768-pix- 
el resolution. The monitor has a 
dot pitch of 0.26 mm and a band- 
width of 100 MHz. 

Phone: (800) 827-3998 or 
(714) 751-2008. 
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TELECOMMUNICATE 


IN WINDOWS v 


А Windows-based telephone 
management system, Spectrum 
Envoy ($349) provides phone. 
data modem. zs 

fax, answer- 
ing machine, 
voice-mes- 
saging, and 
PC audio | 
functions ina | 


single package that includes DSP 


hardware and Octus РТА soft- 
ware. From Spectrum Signal Pro- 
cessing (Burnaby, British Co- 
lumbia, Canada), Envoy includes 
an M wave discriminator that 
recognizes if an incoming call is 
a fax, modem, or voice call and 
handles each one appropriately. 
Other features include support for 
caller ID, speakerphones, and ad- 
vanced on- and off-hook sensing. 
Phone: (800) 667-0018 or 
(604) 421-5422. 
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REMOTE POWER BY PHONE 

Activated by a phone, the Mac 
Power On/Off + Aux ($199.95) 
remote power-control unit de- 
tects incoming phone calls and 
powers up a remote Mac, pro- 
viding remote users access to a 
222 
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WIRELESS COMMUNICATION 
BETWEEN BUILDINGS 


The AirPort Wireless Interbuilding Systems 
use spread-spectrum radio technology to pro- 
vide 16-Mbps wireless point-to-point and 
point-to-multipoint communications at dis- 
tances of up to 1.8 miles. The systems com- 
bine a data throughput rate of 5.7 Mbps with 
full Ethernet compatibility and SNMP network 
management. Components include a wireless 
hub with an antenna, one or more wireless 
remote units, and an optional SeePort Net- 
work Management System. AirPort ! provides line-of-sight connectivity between two or more buildings 
at distances as far as 1000 feet; AirPort ll comes with an indoor antenna or an all-weather outdoor 


antenna for a range of 1.8 miles. AirPort | costs $12,450; prices for AirPort Il start at $22,000. 
Contact: Windata, Northborough, MA, (508) 393-3330. 
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host Mac without keeping the 
host running when it's not need- 
ed. From Server Technology 
(Sunnyvale, CA), the unit oper- 
ates in three modes. In the re- 
mote-power-switch mode, the 
host Mac powers on when a spe- 
cific number of phone rings is 
] detected: it automati- 
cally powers off when 
the call is disconnect- 
ed. In the AUX-port 
mode, the unit permits 
ш the Mac's modem and 
a | answering machine or 
fax to share a single phone line. 
The reboot mode lets you phone 
the host Mac's modem to reboot 
a remote Mac workstation, gate- 
way, or server that has locked up. 
Phone: (800) 835-1515 or 
(408) 745-0300. 
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DATA ACQUISITION AND 
CONTROL MODULE 


A general-purpose measurement 
and control device, the Model 40 
($99) from Prairie Digital (Prai- 
rie du Sac, WI) features 28 pro- 
grammable digital 1/О lines and 
eight analog input channels. The 
serial-port unit, which can be 
connected to any RS-232 device, 
also has three stepper-motor-con- 
troller ports. four relative resis- 
tance channels, and a pulse- 
width-modulation output. The 


battery-operated Model 40 is eas- 
ily connected to your laptop or 
palmtop. 

Phone: (608) 643-8599. 
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LET YOUR NOTEBOOK ANSWER 
THE PHONE 


The Pocket FaxLink ($299) 
PCMCIA fax/modem card auto- 
matically answers incoming 
phone calls, records messages of 
up to several minutes in length, 
and prompts the caller to review, 
modify, or re-record the mes- 
sage. From Radio, Computer & 
Telephone (Minnetonka, MN), 
the 14.4-Kbps fax and data mo- 
dem lets you scroll through a 
phone list, select the name you 
want, and then touch a button to 
prompt the system to automati- 
cally dial that person's number. 
You can save a recorded mes- 
sage to a file and download it to 
play it back. 

Phone: (800) 543-0000 or 
(612) 542-1081. 
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PROJECTION PANEL 

The latest of In Focus Systems’ 
(Tualatin, OR) PanelBook pro- 
jection panels, the PanelBook 
530 ($5299) can project more 
than 1.4 million colors simulta- 
neously with a resolution of 640 


by 480 pixels. Compatible with 
PCs and Macs, the unit has an 
8'^-inch-diagonal active-matrix 
LCD and fits into a briefcase. 
The pane! has built-in, full-mo- 
tion video support for NTSC and 
PAL/SECAM video signals. A 
hand-held remote control in- 
cludes a customizable button for 
storing commands. 

Phone: (800) 294-6400 or 
(503) 692-4968. 

Circle 1293 on Inquiry Card. 


MAKE THE CONNECTION WHILE 
TRAVELING 


The Model 305 Konexx Modem 
Koupler ($299) has a built-in 
2400-/9600-bps data/fax modem 
and connects to the serial port of 
your PC. Compatible with tele- 
phones the world over, includ- 
ing pay and cellular phones, the 
Model 305 is powered by a 9-V 
alkaline battery for 6 hours of 
transmission time. The unit is 
from Unlimited Systems (San 
Diego, CA). 

Phone: (619) 622-1400. 
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or generations, we have looked to the stars as symbols of that which cannot be reached. 


{ [o be considered a star, one must display rare talent and ability to rise above the masses. 
While the average person may never literally reach the stars, it is possible to put one to 
work for you. ж Consider the Samtron StarPower™ line of high resolution monitors. Featuring 
digital controls, flicker-free screens to ease eye strain and non-interlaced displays for edge to edge 
viewing, the entire line complies with EPA Energy Star" standards. Ж In addition, every Samtron 


monitor comes with an unparalleled three year parts and two year labor warranty, adding up to 


heavenly performance at down-to-earth prices. Є 
* Contact your local dealer about the StarPower line. SAY К NI 
You wont even need a telescope to see them up close. | MONITORS WITH STARPOWER" 


The EPA Esergy Star" emblem does net mpresest ЕРА radarrement of mny produci or service. Specifications cobject 10 change withest potita. VGA is a Lrademark ol lotereational Buriners Machines Ca., Us. Sereen is sisnalated. 
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SC-726UXL 

17° Flat Sereen 

1,280 х 1,024 (GOHz) High Resolution 
Mac Compatible 


ово ооо HCAS нов рава позорно оповесоосчоповаиииоа ии очочечноцо 


$C-528UXL 
15" Flat Screen 
1,280 x 1,024 (60Н) High Resolution 
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SC-428UXL 

The StarPower Line Features: 

• Super Fine Dot Pitch 

* Low Emission, MPR И 

* VGA, SVGA, XGA, VESA 
Compatible 

* Multi-Scan 

* Power Saving — «ciini 


SAMTRON DISPLAYS, INC. 

14251 E. Firestone Blvd. 2101 La Mirada, CA 90638 
Tel: 310 802-8425 Fax: 310 802-8820 

Customer Service: Tel: (800) SAMTRON. 
Distributors: Canada, Td: (416) 858-3000 

Mexico, Tcl: 011-525-325-0993 
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NETWORK JOB SCHEDULER v 

А distributed-network job-sched- 
uling and workload management 
system, OnSchedule (server ver- 
sion starts at $2500) has the abil- 
ity to automatically schedule, 
execute, and manage processes 
over a network of heterogeneous 
machines. From Paradigm Sys- 
tems (Newark, e 
OnSchedule ” 
groups relat- 
ed jobs into 
cycles, which 
allows inter- 
related jobs to be ex- 
ecuted in a specific 
sequence. The sys- 
tem's GUI identifies all compo- 
nents in the system, the flow of 
each cycle, and the relationships 
among all components. Users 
can customize their own event- 
driven scheduling. A Hot Back- 
Up option is available. 

Phone: (510) 440-8551. 
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RELATIONAL DATABASE 
MANAGEMENT 


А contact management program 
for the Mac, Full Contact ($169) 
uses RAM-based relational tech- 
nology to keep track of contracts, 
activities, and dates. From Fit 
Software (Santa Clara, CA), the 
program's MultiLinking capa- 
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bility lets you link any item with 
any other item (or several other 
items) in your database without 
having to rekey information. In- 
telligent filters in the software 
let you define a specific search 
for information. The software 
can also export and import in- 
formation to and from other ap- 
plications or com- 
puters. 

Phone: 

(800) 725-3734 or 
(408) 562-5990. 
Circle 1303 
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PUT YOUR RAM TO THE TEST 
RAMexam ($29.95), from Qual- 
itas (Bethesda, MD), helps you 
avoid system crashes resulting 
from RAM failure. The software 
uses a consistent fault model that 
Is based on a strategy of specif- 
ic sequences of bit patterns de- 
signed to detect specific types 
of memory failures. The DOS- 
based utility installs automati- 
cally and includes six tests based 
on the most likely categories of 
memory failure. You can con- 
figure RAMexam to test system 
memory daily, weekly. month- 
ly, or as frequently as you like. 
Phone: (800) 733-1377 or 
(301) 907-6700. 
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CONTROL-SYSTEM DESIGNER 


The Nonlinear Control Design 
Toolbox (Windows version, 
$895) from The MathWorks 
(Natick, MA) works with the 
company’s Matlab and Simulink 
software to help you design con- 
trollers directly in the nonlinear 
domain. Targeted for engineers 
who design controllers for in- 
dustries such as automotive, 
aerospace, process control, and 
petrochemicals, the NCD Tool- 
box lets you use the GUI to in- 
teractively specify time-domain 
response constraints. You can 
conduct live optimizations, dis- 
playing responses as they evolve 
at each iteration to provide ac- 
cess to intermediate solutions. 
You can also seamlessly access 
Matlab, Simulink, and optimiza- 
tion routines to automatically 
tune controller parameters. The 
software is also available for the 
Mac and Unix. 

Phone: (508) 653-1415. 
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BUILD A SKYSCRAPER FOR 0S/2 
From Binar Graphics (San 
Rafael, CA), SkyScraper—Desk- 
top Manager for OS/2 ($99) pro- 
vides a visual representation of 
OS/2’s multitasking capabilities. 
Each video display represents a 
desk in a virtual office in which 
you can place as many desks as 
you wish. Each application or 
group of applications sits on its 
own desk and is represented by a 
button in the on-screen toolbar. 
You can open all your OS/2 ap- 
plications to full-screen size on 
different desks and switch among 
them with the click of a button. 
You can also organize your desks 
into multiple offices on different 
floors. You configure the way 
SkyScraper looks by defining the 
number and arrangement of 
desks, offices, and floors. 
Phone: (800) 228-0666 or 
(415) 491-1565. 
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PRESENTATION SOFTWARE 


FOR UNIX 4 


A native X Window System ap- 
plication, Ovation presentation 
graphics software ($795 per user) 
runs on X terminals, worksta- 
tions, or PCs running X software 
on a network. From Visual En- 
gineering (San Jose, CA), Ova- 
tion allows you to drag and drop 
graphics from other Unix appli- 
cations. It provides hyperlinks to 
trigger Unix multimedia features; 
graphical on-line help; a graphi- 
cal slide sorter; built-in outlin- 
ing to help you quickly develop 
presentation text; drawing and 
charting tools; and support for 
speakers’ notes and audience 
handouts. 

Phone: (408) 452-0600. 
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ENCRYPT AND 


COMPRESS DATA 

Crypto/Cram, a data-encryp- 
tion/data-compression system 
(from $30), lets you compress or 
encrypt multiple files by wild 
card with or without a specific 
file-attribute criterion. The com- 
pression engine is based on the 
public domain LZ77 sliding- 
window-compression algorithm 
to achieve, on average, а 2-to-1 
compression ratio. From Кааіх2 
Software Engineering (Liberty- 
ville, IL), the program includes 
Auto Path Walking, which al- 
lows you to quickly change di- 
rectories; user-definable encryp- 


tion or compression activity log 
files; infinite cipher layering with 
intermixed access codes; alter- 
nate extension binding; and four 
utilities. 

Phone: (800) 946-8086 or 
(708) 549-6733. 
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FACILITY SCHEDULER v 


A Windows-based program for 
scheduling facilities and their re- 
lated support equipment, Time 


and Place (from $89) enables 
you to see and manipulate all 
your room schedules at once so 
that you can schedule blocks of 
rooms and move events from one 
room to another. You can create, 
stretch, shrink, copy, and move 
events by dragging and dropping 
them on a grid, and you can en- 
able five controls for any room. 
Controls for the relationships be- 
tween reservations include link- 
ing one reservation to another. 
From Facility Innovations (Wal- 
nut, CA), the multiuser database 
application is network ready. 
Phone: (818) 810-8031. 

Circle 1.311 on Inquiry Card. 


MAC FILE MANAGEMENT 

А file management application 
forthe Mac, ProFiles ($129) from 
Dayna Communications (Salt 
Lake City, nin lets XT work ina 


SunPro WorkShop is an inte- 5 
itefor C, C++, 1 |: 
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window called the Filelist. Here 
you сап create a customized list 
of files and folders on which you 
can synchronize folders and vol- 
umes, move and copy in 
=] the background, send ап 
711 alias to a new destination, 
-Hf and compress or expand 
а files. Find capabilities let 
you search by multiple cri- 
teria, The program 15 compatible 
with AppleShare, Personal File 
Sharing, Net Ware. and Unix. 
Phone: (801) 269-7394. 
Circle 1309 on Inquiry Card. 


CD-ROM NETWORK CACHING 
Opti-Net Lite (CD-ROM server 
license, $179) adds data caching 
and data prefetching to shared 
CD-ROM drives installed in peer- 
to-peer network servers. Accord- 
ing to Online Computer Systems 
(Germantown, MD), this boosts 
network performance and user 
productivity by providing up to 
600 percent faster access to CD- 
ROM applications. You can store 
recently and frequently used ap- 
plications and data in high-speed 
extended memory. 

Phone: (301) 428-3700. 

Circie 1310 on Inquiry Card. 


SEE THE HANDWRITING 
ON YOUR PC 
Rite-Expressions ($379) 
from Inforite (San Mateo, 
CA) lets you annotate and 
import handwritten infor- 
mation to off-the-shelf 
Windows and DOS pro- 
grams using your MP100 
Writing Pad. In Windows, 
the PC software works 
through the OLE 2.0 and DLL in- 
terfaces. You run your applica- 
tion, open a document file, and se- 
lect from the Rite-Expressions 
toolbar to activate a function. The 
МР100% pressure-sensitive pad 
captures the writing, transmits it 
to the computer, and puts it into 
the open document as an overlay 
at the cursor. 

Phone: (415) 571-8766. 

Circle 1322 on Inquiry Card. 


Software Update | 


Catalog On Disk for Windows 
2.20, Curtis Software (Tor- 
rance, CA), improves speed, 
adds Format Viewer and the 
capability to copy complete 
product records to a buffer 
and paste them to create new 
records, modifies Product 
Line files, and adds enhanced 
on-screen ordering and im- 
portation as options. $1795. 
Phone: (310) 320-2451. 
Circle 1324 on Inquiry Card. 


Pixar Typestry 2, Pixar (Rich- 
mond, CA), includes Adobe 

__ Illustrator 
import, a par- 
ticle system 
tool, new op- 
tions for building objects, en- 
hanced animation control, a 
Looks editor, new perforation 
control, editable bevels, new 
Environment Looks, and fog. 
$299. 

Phone: (510) 236-4000. 
Circle 1325 on Inquiry Сага. 


Tech Help 6.0, Flambeaux 
Software (Glendale, CA), has 
an enlarged hypertext data- 
base of BIOS and DOS func- 
tions, covers system-exten- 
sion APIs, and uses the latest 
version of the Flambeaux 
Help Viewer. $99.95. 


Phone: (800) 833-7355 or 
(818) 500-0044. 
Circle 1326 on Inquiry Card. 


Automenu 5.0 Net, Magee En- 
terprises (Norcross, GA), up- 
dates its look with menus 
arranged in 
overlapping 
windows, 
improves й 
setup and maintenance, lets 
multiple MDFs (Menu Defini- 
tion Files) reside on the same 
screen, adds a software-detec- 
tion module, supports cutting 
and pasting of items between 
menu pages and MDFs, and 
provides hot-key access for 
any displayed menu item. 
$399.95 per server. 

Phone: (800) 662-4330 or 
(404) 446-661 I. 

Circte 1337 on Inquiry Card. 
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What's New Software 


SOPHISTICATED STATISTICS IN WINDOWS 


Built specifically for Windows, Statgraphics Plus for Windows 
emphasizes the exploration of data and interpretation of results 


in its interactive graphics. Available in every procedure, the eum 


ics let you fully interrogate 
statistical data on-screen. 
The software's StatFolio 
function lets you automati- 
cally save and reuse work 
without writing code or re- 
cording macros; when you 
run a StatFolio analysis on a 
new set of data, the graph- 
ics and tables are updated in 
real time on the screen. А 
DDE link lets you manage 
data in a spreadsheet with- 
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out having to export it to Statgraphics Plus. You can dynamical- 
ly link the data into the data editor and use it inside the program 
as if you had entered it directly into the system. All changes you 
make to the spreadsheet are automatically reflected in the updated 
statistical output and graphics. The base system includes sim- 
ple and multiple regression; ANOVA; one-, two-, and multiple-vari- 
able analyses; and distribution fitting. The base system costs 
$649; each additional module is $399. 


Contact: Manugistics, Rockville, MD, (301) 984-5000. 


Circie 1300 on inquiry Card. 


CHARTING THROUGH WINDOWS 
Charts Now ($99.95), a Win- 
dows-based graphics editor, lets 
you quickly create organization- 
al charts, flowcharts, network 
and block diagrams, project 
schedules, and viewgraphs. From 
Foundation Microsystems (Moun- 
tain View, CA), the program in- 
cludes drag-and-drop editing. 
intelligent wizards, and a zoom 
capability that provides chart- 
editing availability at all times. 
You can individually configure 
the chart symbols and use the un- 
limited note field for entering de- 
tails about the item represented 
by a symbol. 

Phone: (510) 814-1695. 

Circle 1314 on inquiry Card. 


AUTOCAD FILE CONVERTER 

An HPGL/2-to- AutoCAD file 
converter, HP2Design for Win- 
dows ($395) converts HPGL files 
to DXF, DXB. or binary DXF for- 
mats and works with AutoCAD 
releases 10, 11, and 12. From Tai- 
lor Made Software (Kent, WA). 
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HP2Design has a Feature Recog- 
nition function that re-creates fea- 
tures such as arcs, circles, and el- 
lipses, rather than transliterating 
HPGL line segments, for more 
compact converted files. The soft- 
ware also recognizes overlapping 
segments. А typical conversion 
rate on a 33-MHz 386 PC is less 
than 15 seconds, according to the 
company. 

Phone: (206) 631-1513. 

Circle 1312 on Inquiry Card. 


SCREEN ILLUSIONS 
Stereolusions ($49) from [/O 
Software (Cucamonga, CA) lets 
you turn your Windows- and 
Windows NT-compatible draw- 
ings and pictures into SIRDSes 
(Single Image Random Dot 
Stereograms). The SIRDSes con- 
sist of a picture containing a 
semi-random pattem of dots that 
forms a 3-D image when viewed 
at a certain angle on your com- 
puter screen. 

Phone: (909) 483-5700. 

Circle 1313 on inquiry Card. 


FONTS ON CD-ROM 

The Bitstream 500 Font CD for 
Windows ($49.95) has more than 
500 professional-quality type- 
faccs in TrueType and 
PostScript Type 1 for- 
mats. From Bitstream 
(Cambridge, МА), the 
CD-ROM disc includes 
the Mini-MakeUp stand- 
alone Windows mini-ap- 
plication, which lets you 
stretch, bend, twist, col- 
or, shade, fill, and rotate 
text to create special ef- 
fects. Mini-MakeUp can 
support OLE as well as 
standard Windows graphics file 
formats. 

Phone: (617) 497-6222. 

Circle 1315 on Inquiry Card. 


DESIGN WITH THESE 
WIDGETS 


À set of custom controls for Vi- 
sual Basic, Designer Widgets 
($129) lets you add graphical in- 
terface design elements to the 
applications you design. You use 
the Dockable Toolbar to create 
floating toolbars of buttons that 
the user can attach to thc top. 
sides, or bottom of a Multiple 
Document Interface form. When 
the toolbars аге not docked, the 
user can resize and reshape the 
palette. Thc Index Tabs control 
enables you to design efficient 
dialog boxes using the index tab 
metaphor to group collections of 
related options. With the Form- 
FX control, you can customize 
the look of your forms by ma- 
nipulating captions and borders. 
The Designer Widgets software 
is from Sheridan Software Sys- 
tems (Melville, NY). 

Plione: (516) 753-0985. 

Circie 1316 on Inquiry Card. 


Software Update 


Energize 2.5, Lucid (Menlo 
Park, CA), supports auto- 
matic precompiled header 
files, reduces the size of files 
by 50 percent, uses auto- 
matic dependency analysis 
for make files, speeds up 
application development, 
incorporates compiler tech- 
nology advancements, and 
supports the “long double" 
type for more precision in 
floating-point arithmetic. 
Single unit, $4250. 

Phone: (415) 329-8400, 
Circle 1328 on Inquiry Card. 


ABC FlowCharter 3.0, Micro- 
grafx (Richardson, TX), 
features expanded shape 
palettes, an automatic align- 
ment tool for graphics with- 
in flowcharts, improved 
quick-and-easy connection 
lines, OLE 2.0 implementa- 
tion, and new keyboard 
shortcuts and hot keys. 
$495. 

Phone: (214) 234-1769. 
Circle 1329 on Inquiry Card. 


CodeBase 5.1, Sequiter Soft- 
ware (Edmonton, Alberta, 
Canada), includes the Code- 
Controls Windows interface 
designer and the CodeRe- 
porter developer's report 
writer. $495. 


Phone: (403) 437-2410. 
Circle 1330 on Inquiry Card. 


OS/N (Optical Storage for Net- 
Ware] 2.0, LaserData 
(Tyngsboro, MA), adds NLM 
optical drivers with multi- 
tasking and multithreaded 
capabilities, supports config- 
urations that include a mix of 
5‘4- and 12-inch WORM and 
CD-ROM optical storage 
devices, provides direct con- 
nection of WORM optical 
drives and jukeboxes to 
NetWare servers, and pro- 
vides server-based optical 
backup and automatic 
synchronization. From 
$4476. 


Phone: (508) 649-4600. 
Circle 1331 on Inquiry Card. 
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V V elco | | | e The future of computing is wide open. 


If you're working in an open-computing 
tO th e environment-or are planning to make the change 

soon-the choices are more complicated than ever. 

You need the right mix of technical and business 


information to make the right decisions. 


That's why you should be reading 
Unix World's Open Computing. 


Written for professionals who integrate, 
manage, program and resell interoperable 
systems, Open Computing gives you the 
up-to-the-minute information that you need to: 
* reduce information costs 

* create strategic computing solutions 

* select the right hardware and software 


* improve productivity 


| UNIXWORLDS zr = zn Seize the opportunity-the open-computing era 


OD CI IE = = аы will reward both the individuals and the 


COMPUTING мы dius 
i : organizations that can put their knowledge 


d i 
ing ач ag | ei! то use and harness the potential of interoperable 
Urs ebur. E. Е = B ie T Р 
а а ЧИ л Е |а systems. Build your knowledge through the 
MC .COMP UTI NG z E 4% Е . 
= те E E 2 NE Е | in-depth features, industry news, comprehensive 


product reviews, and programming tips in every 


issue of Open Computing. 


To start receiving Open Computing, just call the 
toll-free number below. Receive twelve issues for 
just $18.00 per year-half of the newsstand price. 


Your satisfaction is guaranteed. 


subscribe now 
dia 1:800-257-9402. 


LUE Software 


CREATE LANDSCAPES сы. ==... 


IN 3-р > 
A 3-D landscape-render- 


ing software program for 
the Macintosh, Scenery 
Animator (S149) uses 
3-D models from the U.S. 
Geological Survey to en- 
sure accuracy when ren- 
dering pictures of scenes 
as diverse as national 
parks and a simulated lunar land- 
scape. From Natural Graphics 
(Rocklin. CA), the software in- 
cludes adjustable lighting, land- 
scape color, clouds, trees, and 
snow level to use in creating pic- 
tures from any perspective or in 
drawing a flight path for anima- 
tion. А built-in fractal landscape 
generator helps you create ran- 
dom landscapes. 

Phone: (916) 624-1436. 

Circle 1318 on Inquiry Card. 
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AUTOMATIC FILE INTEGRATION 

Trans Plus for Windows ($225) 
from [ntex Solutions (Needham, 
MA) converts most ASCII files 
into valid spreadsheet files and 


Wonk iN 3-D WINDOWS 


then automatically launches your 
spreadsheet program and opens 
the file in a ready-to-use format. 
The software, which eliminates 
the data-parsing procedure, sup- 
ports standard ASCII text files 
and is compatible with most 
spreadsheet programs. 

Phone: (617) 449-6222. 

Circle 1319 on Inquiry Card. 


FILE TRANSFER WITH 05/2 

NeUWrkOS2 ($1495) allows you 
to transfer files bidirectionally 
and remotely execute programs 
across similar and dissimilar 
hardware platforms without do- 
ing any programming. From 
KnowledgeNet (Palatine, IL). 


Caligari trueSpace for Windows immerses you in a 3-D-per- | 
spective workspace where you can shape objects as if working 
in clay and interact with them in real time. You can make 
changes as you navigate around the space with a mouse and 
view 3-D objects from all angles by rotating, bending, twist- 


ing, molding, and manipu- 
lating them. You can create 
| beveled metallic 3-D logos 
by selecting any TrueType 
font and typing in perspec- 
tive space. The software's 
ray-tracing feature lets you 
create effects such as re- 
fractions and reflections, 
and you can combine tex- 


| transparencies to add real- 
ism. You can drag objects | 


tures with shadows and [2 
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around or use the spreadsheet-like visual time editor to create 
animations. You can then output the animations to videotape or 
save them in AVI/Video for Windows format. The program costs 


$795. 


. Contact: Caligari, Mountain View, CA, (415) 390-9600. 


| Circle 1301 on Inquiry Card. 
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NeUWrkOS2 provides seamless 
integration between individual 
PCs and LAN platforms running 
OS/2, as well as between OS/2 
platforms and PCs or LANs run- 
ning software such as Windows 
NT. The software uses a simple 
command language to operate 
across APPC/APPN networks 
and TCP/IP backbones. It sup- 
ports Dynamic SQL and includes 
the Net/Wrk Scheduler and the 
API Tool Kit. 

Phone: (800) 292-0127 or 
(708) 705-0400. 

Circle 1317 on Inquiry Card. 


SCANNING IN UNIX 

Unix software that can run on 
SunOS, Solaris, RS/6000, and 
DEC systems, Imager Desktop 
($795) supports Hewlett-Packard 
ScanJet Псх color flatbed scan- 
ners. From Advent Imaging 
(Princeton, NJ), the software lets 
you generate and save color im- 
ages as monochrome, gray-scale, 
or 8- or 24-bit color at up to 1600 
dpi. The program's preview 
mode lets you view the image 
before you scan it. 

Phone: (609) 252-6933. 

Circle 1320 on Inquiry Card. 


DOS EXTENDER 

А 386-based DOS extender, 
CauseWay for Assembly Lan- 
guage ($147) has an in- 
tegrated linker with a 
| morphing feature that al- 
lows it to read and use 
most linker scripts with- 
out modification. You 
can nest link-script files 
up to 10 levels deep. 
From Devore Software 
& Consulting (Naper- 
ville, IL), the software 
also includes a symbolic 
debugger for running 
programs under protected mode 
and a file compressor that allows 
you to compress DOS-extended 
applications by as much as 50 
percent. 

Phone: (708) 717-6369. 

Circle 1321 on inquiry Card. 
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Software Update 


Mathcad 5.0, MathSoft (Cam- 
bridge, и offers usability 


ments; learn- 
ing aids; and 
e—a] additional 
graphics, numeric functions, 
and DDE support. $99.95. 
Phone: (617) 577-1017. 
Circle 1332 on Inquiry Card. 


CV Mate/Pro 6.0, Vermont Mi- 
crosystems (Winooski, VT), 
boosts the graphics perfor- 
mance of Computervision's 
Personal Designer by as much 
as eight times and features 
productivity tools such as a 
Bird's-Eye View, Magnifying 
Glass, and Real-Time Anti- 
Aliasing. $295. 

Phone: (802) 655-2860. 
Circle 1333 on Inquiry Card. 


HyperHelp 3.1, Bristol Technol- 
ogy (Ridgefield, CT), adds 
support for kanji, Frame 4.0, 
DEC's Alpha OSF/1 worksta- 
tion, and Silicon Graphics' 
Indigo and Iris workstations. 
$5000. 


Phone: (203) 438-6969. 
Circle 1334 on Inquiry Сага, 


DP Umbrella 2.5, Vycor (Col- 
lege Park, MD), supports Mi- 
crosoft Mail and cc:Mail, adds 
task dependencies associated 
with activities and work or- 
ders, provides equipment 
searches for equipment items 
on any number of fields, and 
adds a zoom feature in the 
Help Desk Monitor module as 
well as configuration options 
to set counters in activity, per- 
sonnel, and component win- 
dows. $7995 for five simulta- 
neous users. 

Phone: (800) 888-9267 or 
(301) 220-4450, 

Circle 1335 on Inquiry Card. 


MacAnalyst 4.1, Excel Software 
(Marshalltown, IA), adds en- 
hanced object-oriented design, 
code browsing, and reengi- 
neering capabilities. $995. 
Phone: (515) 752-5359. 
Circle 1327 on Inquiry Card. 
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ANSWERS: 


From the Data 
Banks of Corporate 


Software, One of 


ink 
Fast... 
PASSING 


LANE AHEAD 


What's the quickest route to tech 
support? Osborne's new Certified Tech 
Support Developed in 
conjunction with Corporate Software 
Inc., one of the largest providers of 
tech support fielding more than 
200,000 calls а month, Osborne 


series! 


the Wertd's Largest 
icut ums to the Mort 
vs Frequently Arkea 
Quetrtionz...From 
the Pimple to 


the Агслпо, 


delivers the most authoritative question 
& answer books available anywhere. 
Speed up your computing and stay in 
the lead with answers to the most 
frequently asked end-user questions — 
from the simple to the arcane. And 


watch for more books in the series 
coming up soon. 


Lotus Notes Answers: Certified Tech Support 
by Polly Russell Kornblith $16.95 
ISBN: 0-07-882045-6 


"INTERNET 


YELLOW PAGES 


The Internet 
Yellow Pages 
by Harley Hahn 
and Rick Stout 
$27.95 


Sound Blaster: 

The Official Book, 
Second Edition 

by Peter M. Ridge, 
David Golden, Ivan Luk, 
Scott Sindorf, and 


Richard Heimlich. 

Includes One 3.5-Inch Disk. 
$34.95 

ISBN: 0-07-882000-6 


Available now at your local book and computer stores: 


BarneséNoble GRPROOKSTAR Borders 
ROWN ub BOOK MICRO CENCE? 


or call 1.800.822.8158 any time. Mention key code SFS4BYL 
and use your American Express, Visa, Discover, or Mastercard. 


OMRE Ж 
Whos — 
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Osborne Windows BYTE Guide 
Programming Series to CD-ROM 

by Herbert Schildt, by Michael Nadeau. 
Chns H. Pappas, and Includes One 
William Н. Murray, Ill. CD-ROM Disk 

Vol. | - Programming $39.95 
Fundamentals $39,95 ISBIN: 0-07-881982-2 


ISBN; 0-07-881990-3 


Vol. 2 - General Purpose 


АР! Functions $49.95 
ISBN: 0-07-881991- | 
Vol. 3 - Special Purpose 
АР! Functions $49.95 
ISBN: 0-07-881992-X 
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Osborne :: 


Get Answers- Get Osborne 
For Accuracy, Quality and Value 
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HANDHELD NOTEBOOK 


CMCIA Brings Them 
All Together 


PEN-BASED SYSTEM 


DESKTOP 


LAPTOP 


The PCMCIA standard allows the information 
gathered via laptop, PDA, palmtop, or pen-based 
systems to be compatible with desktop PC's. 
Quatech manufactures a full line of products that 
conform to the PCMCIA standards including Type | 
card readers for memory cards, Type ІІ and Ill 
interface adapters, and 1/О cards for communications 


and data acquisition applications. 


Quatech's I/O cards are available т RS-232, 
RS-422 and RS-485. Each are PCMCIA PC Card 
2.1 compliant and support "hot-swapping" 
(insertion and removal of card while system is on). 
Quatech also offers a single port IBM PC 
compatible Enhanced Parallel Port PCMCIA card 
anda 24 digital input/output Type Il PCMCIA card. 
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Call today for more information оп 
Quatech's PCMCIA products or our 
complete line of communication, data 
acquisition and industrial |/О products. 


1-800-553-1170 


Foreign Distributor Inquiries Welcome 


T GUATECH FAX: 216-434-1409 
BBS: 216-434-2481 


Providing quality technology for over a decade 


662 Wolf Ledges Parkway, Akron, Ohio 44311 U.S.A. (216) 434-3154. International: Australia/Interworld Electronics & Computer 03-563-501 1 
Canada (Westem)/Interworld Electronics 604-984-4171 (Toronto office 416-513-7027), Denmark/Jes Rasmussen Aps. 45 4281 6838, England/ 
Diamond Point International 634-722-390, Finland/Lab Hi-Tech OY 358-0-682-1255, France/Elexo 33-1-69302880, Germany/Jupiter Electronic 
Systems GMBH 06181/75041, Israel/RCM Ltd. 972-03-6487885, Italy/N.C.S. Computer Italia 03311 770016, Korea/Sam Boo Systems 82-2-135- 
280, Netherlands/ACAL Auriema 040-502602, Singapore/Bliss Services Pte Ltd (65) 338-1300, Saudi Arabia/Integrated Coputer Operations 966 
3 895 1827, South Africa Eagle Electronics 27 21 234943, Switzerland Amiro Tech. Engin. 37-2311-18, Spain/SANTA Barbara Made 
SA 34 3 418 81 16, Sweden/Systec 46 13 1101 40. IBM PC-XT, AT, and Micro Channel are registered trademarks of IBM Corp. in 
U.S.A. 


All other trademarks are of their respective companies. 
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Mail Order 


The latest offerings from 


vendors supplying 


products of all leading 


manufacturers at extremely 
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competitive prices. 
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Hardware/Software Showcase 


This categorized four-color display 
section makes it easy to find 
Hardware and Software products from 
a wide variety of manufacturers 

and suppliers. 
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Buyer's Mart 


From Accessories to Laptops 
to Word Processors, you can 
easily find the dealers you are 
looking for in this directory of 
products and services. 
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Call — for our best 
price on IBM products, including: 


ThinkPad 500 85МВ. ум $] 59 


А ҮШ d 


P ThinkPads | 
! IBM Options 
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Notwaro V4.01 
5 USER СЮ................... А ——— —Á 848009 
10 USER CD « жаған 1835.09 
POISE RNC oi ии 2845.00 
Netware v3.12 
SER 3.5" ....... 57A. 09 
10 USER 3.5: ..... | 
25 USER 3.5”. 
USER 3.5" ..... 
100 USERT SA ...... cie ERR erae: 


3 
gon NetWara CD-ROM 
Versions and Upgrades 


КЕРЕОНАЦ атин V1.0 NEW 
1 USER. E 
5 USER.. 


NOVELL ҒҒИСАНО ІЗ SUBJECT TO CHANGE PLEASE CALL 
Cow FOR Тн aT САИ mosca. 


Qe 


87.57 
MUN T: 


UOS OARAT—RCASEA AN ные ө 
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COACTIVE STARTER КІТ...................... s ELE 
COACTIVE ADO-ON KIT .................. 2.2.2.4... 0 
LI 
165143 ETHERNET COAX йй. A 
TC5143 ETHERNET СОАХ SPI ——MMÀ | 
105143 ETHERNET %0ВТ .. — DS 
ТС5143 ETHERNET 10BT GPK... m€— Lr 
106242 ARCNET 8 BIT COAX CARD ....BB.59 
106245 ARCNET COAX CARD... 179.99 
TC8242 ARCNET « TP CARD ... m 
ТС6245 ARCNET ALL-IN-ONE CARD... 48 
ARCNET PASSIVE 4 tp HUB Е 50 
ETHERNET 8 PORT CON 108Т............339.47 


765058 
TC4045 TOKEN RING 16/4 САЯО.....................395.484 
COW Carries the Comp'eta Line ot TCHS Products 
Cal lor Datars! 


И! ARTISOFT 


NODERUNNER 2000А ., 
NODERUNNER 2000T... 
NODERUNNER 2000С ......... 
NOOERUNNEFUSI 2000A ............... 
NOOERUNNER/SI 2000T 
NODERUNNER/SI 20000... иии 
Lantastic V6.0 5 user.. 
Lanlastic V6.0 Starter Kit... 
CENTRAL STATION Ii.. -— 
10BT 5 PORT iNTERNAL HUB... tiem agen 
NODERUNNER STARTER KIT WINDOWS .. 479.28 
SIMPLY LANTASTIC START KIT NEW.......... 204.03 
SIMPLY LANTASTIC У1.0МЕУҰҒ....................... 
T-AUNNEA 8 PORT 1061 .............................2 
T-RUNNER 12 PORT 10BT ........................... 4 


SIMIC’ 


ULTAA 16 ETHERNET COAX ......................... 105.25 
ULTRA16 COAX 6РК,......_., „579.06 
ULTRA16 COAX 24РЖ.......... 2206.96 
ULTAA16 ETHERNET TP Сы 1052 
ULTRA16 10BT 6?XK ...... EET el 2. 
ULTRA16 1087 24PK .. с.ж 1 
УЕТНА16 ETHERNET COMBO... Rs 
ULTRA16 COMBO 6РК ... DENEN 89.36 
ULTRAIG COMBO 24PK .. 2546.8 
ETHERCARD» ELITE СОАХ 2” 119.64 
ETHERCARD^ ELITE COAX 6PK 628: 
ETHERCARD+ ЕШТЕ МСА СОАХ.................. 
ЕТНЕВСАВО+ ELITE 10ВТ............................. 
ETHERCARD+ ELITE tOBT EPK.. ninan ү 
ETHERCARD^ ELITE МСА 1 


ЕТНЕНСАНО» ELITE EISA тот = m 
ВСАВО» ELITE COMBO........ 


РС600У/5 АЯСМЕТ 7219.33 
Р ARCNET CARD TP HER 18.68 
C600FS ARCNET CARD COAX лава а199.28 
PC130 ARCNET CARO СОАХ ... 68.50 
ARCNET 8 PORT ai ig HUB COAK.. ` 220.4 1 
TOKENCARD ELITE 16/ 265.88 
] inc а ЕС 1 
= n г м 
ы ra ү ШІ" 
ROC ь А 


WU сом 39402 


| BUY WITH CONFIDENCE 


tutu rit 


яза за 


1OBT 
3C509 ETHERLINK | 10BT 5 фо 
3С509 ETHEALINK IIl COM 
36508 


...229. 
3C1627 12 PORT LINKBUILDER 10BT...........538.95 


OTHER TOP-QUALITY NAME BRANDS 


EAGLE МЕ2000+ COAX ., 
EAGLE NE2000+ 10BT ... 
EAGLE NE3200 THIN COAX w/TI PA.. 
NATIONAL SEMI МЕ2000+ COAX 
NATIONAL SEMI NE2000+ 108T . . 

И You Gent See What You Are Сок ng o ai 

CDW Carnes the Best Networ ng Sele ct on 
inthe [ndi istry 


РЕЗЮВС POCKET ETHERNET COAX .. 
PE310B2 POCKET ETHERNET па 


РЕЗ1ОВТ POCKET ETHERNET 108T .. 68.3 
PA202B6 POCKET ARCNET COAX... 29.3 
POCKET TOKEN RING I .. 74558 
PPX03 PARALLEL PORT MULTIPLEXOR... "7720 
XIRCOM 14.4K POCKET MODEM .. "508.19 
TEM токен яна 
ПВМ TOKEN RING 16/4 ISA........... „Мы 429.28 
IBM TOKEN RING 164 MCA... 489.58 
ІВМ TOKEN RING МАЏ. ыш. лса 


intel. 


ETHEREXPRESS is ede 


ETHEREXPRESS 18 1OBT 5 РК... 
ETHEREXPRESS 16 10BT 20PK. 


ГЕССЕ 


РЕСЕ 


С OPF 


JUMBO 250MB INTERNAL... 57 
TRAKKER 120M8 PARALLEL PORT қ 
ТВАККЕЯ 250MB PARALLEL PORT... 224. 
POWERTAPE 2.468 SCS! INTERNAL ..........946. 
POWERTAPE 2.4GB SCSI EXTERNAL... .“1087,% 
POWERDAT 4GB SCSI INTERNAL ... ..1188.0D 
[MEIGA 
TAPE 250MB INTERNAL... -169.57 
TAPE 250 INTERNAL PLUS... 185.13 
FLOPTICAL 21MB INSIDER ................ .......... 372.2 
BERNOULLI 90М8 PC POWERED a = m 298.49 
BERNOULLI 150MB INSIDER SCSI.. ..479. 
BERNOULLI 150MB INSIDER ОЕ... j 5 


E eT qe 150MB PC POWERED .. 
BERNOULLI 150MB TRANSPORTABLE .. 
90МВ CARTRIDGE... 


150MB CARTRIDGE .......... 


MICHOSOLI FONS: 


BACKPACK 3.5" 1.44MB FLOPPY PARALLEL... 174.22 
ВАСКРАСК 5.25* ecrire PARALLEL .........1 78.89 


BACKPACK 170MB HD PARALLEL ..........!..... 2009.59 
КЕ HD ра vti 399.00 
ВАСКР. a H 


CDWO 15 A NASDAQ 
TRADED COMPANY 


> | 


——M 


TT dm: ga тт (DT p- тч" + 
4 


№ ея Рог ў A. 


e 


bei Pema чыйт d эшта ы Fee ыле 
лан FERES UNES BL тирен Su раа Puls] os шый ere И П ИРА D ГТ 
“Fe че БАА ұны “етектен “М шаі етті ЦЫ СЕС ын D dc юш "ый 
ғылы ee Гит ғам әсем ти тты GSC Ee ұла 
BETA Бори ва АГА ы: ыы") шыгы аты Wake рақ be ре i 
қал, Roca Бағ өзі pres тылығы аа uri us М окыту шіл m 
nya T- Tibii d LA ті г Б ші. 


TAPE, REMOVABLE & FLOPPY DRIVES 


SyDes 


eh ae 418.17 
PUMA ВЗМВ PARALLEL ............................... 442.44 
РИМА Шел Et ——" X— 5109.80 
MARLIN 105MB INT IO —— rr Ш 
авмв EXT SCS! АБТ €— — t€ 538.00 
мен 
70.250 250MB INT IDE ... —— y 
FS8500 305M8 INT IDE... NEM 449.8 
SIDECAR I} 305MB PARALLEL ТЕ. 58.77 
1200-4 4GB EXT 5СБІ................................. 2045.39 
750MEB-1.5GB INT TBU W/ADPT..................1 (036.19 
750MB-1,65GB EXT TBU W/ADPT ..................1254.68 
NYSE TERMINALS 
WYSE 30 AMBER OR GREEN .......................272.8 
WYSE 50 AMBER OR GREEN ............... 155.50 
WYSE 55 AMBER, GREEN, V nn 
WYSE 60 AMBER, GREEN, WHITE ... 279.00 
WYSE 150 AMBER, GREEN, WHITE... ИЕ 265.45 
WYSE 160 oy ашы = „329.34 
WYSE 325 COLOR Eis .. $8.40 
MUL 1 МЕ! ИА. SOUND, CD. E. 
ALTEC LANSING ACS300 SPKAS/SW ..........274.26 


Beethoven Int MM Explorer Kit w/ 16 bit sound332.08 


Beethoven In! MM Into Kil w/16 bit oe «186,74 
COW 4 CD “у! add ВОМОЕЕ".............88.16 
COW 5 CD BUNDLE vemm 72811 
CDW 5 CD BUSINESS BUNDLE”... 119.86 


CREATIVE LABS Di COW Y 16 INT 
CREATIVE LABS SB 16 AWE3?2 .......... 


CREATIVE LABS SB 16 5051... 
CREATIVE SB 16 ASP MCD.. 183.79 
DIAMOND SONIC SOUND BASIC .214.5 
DIAMOND SONIC SOUND LX .......... ‚109.39 
MEDIA VISION CRITICAL PATH... r= 4.53 
MEDIA VISION MEMPHIS SYS ..................... 578.75 
MEDIA VISION PRO 16 SYSTEM И BUNDLE 489 E 
MEDIA VISION PRO AUDIO 16 BASIC ............ 97.74 
MEDIA VISION PRO AUDIO SPECT 16.......... 123.84 
MEDIA VISION PRO КЕР рел - — 157.45 
MICROSOFT BOOKSHELF CD... 119.89 
MICROSOFT CINEMANIA 1994 .. ЕНУ 
MICROSOFT WIN SNO SYS V2. 0... n S295 
М5 ENCARTA 1994..... —— 0 
MS MULTIMEDIA BEETHOVEN... 52.88 
MS WIN SND SYS v2.0 WIBOARD.. 139.20 
ORCHID GAMEWA Mr tH 138 40 
ORCHID SOUNDWAVE 32............................ 219.7 
РВОСОМ ЕХТ MULTIMEDIA eM IS med 789.46 
PROCOM INT MULTIMEDIA STATION........... 739.16 
SONIC SOUND PRO UPG K HE E 
ML DSKTOP ШВ EXT AES 2X... — s 479.54 
SONY DSKTOP LIB INT W/SND 2X ... 487.73 
SONY DSKTOP Aa т 2Х... 734.10 
SOUND BLASTER PRO .79.00 
TURTLE BEACH MONTEREY SND сяр 349.77 
TURTLE BEACH MULTISOUND ... J 


“AVAILABLE ONLY WITH CD-RCM DRIVE 
PURCHASE. САЦ FOR DETAILS 


Beathoven 260ms Int CD-ROM Kit.. 
untae CDS545 INT CD-ROM KIT... 
CHINON CDX535 EXT — neil 
NEC 3XE EXTER E = 

NEC 3XI INTERNAL .. 

NEC 3 Е 


PLEXTOH WPA SPECTRUM 18. 
PLEXTOR 5028 240MS EXT КІТ... 
PLEXTOR 5028 WPA SPECTRUM 18. 
SONY CDU-33A Int 2X CD-ROM Kit... 
SONY СОУ525 INT CD-ROM елі y 
SONY CDU561 INT SCSI 2X CD-ROM ... — 259.83 
EXT TM Cw— > 2! 
SYDOS PARALLEL PORT СО-ВОМ.............. 
Toshiba 3401 EXT SCSI 4 DRIVE TOWER. "2335. 06 
Toshiba 3401 EXT SCS! CD-ROM... . 68.80 
Toshiba 3401 EXT SCS! CD-ROM W/ADPT.. „599.05 
Toshiba 3401 INT SCSI CD-ROM ................... 367.80 
Toshiba 3401 INT SOSI CD-ROM W'/ADPT......519.88 


CAD RR ВЕ ы m 


v Max Resolution: 1280x1024 Non-Interlaced 
м“ Max Refresh: 90Hz, .31mm Dot Pitch 

и“ Supports Wide Variety of Video Standards 
w^ Front Mounted Controls, Tilt/Swivel Base 
ы” 1 Year Warranty 


„Ооо fii 
20СМб64.................-а 2 a ; 7 Faw rt | 


а ——— > 


Tech Support for Customers = . 
&:00-7:00 COT Mon-Fri. „> = Fa 
8:00-5:00 COT Sat н : 


CDW 20751 


ЕЕ 45, DIGITIZE ERS Y СА 1. TIHE ] 


емен 205,28 
— ФФ. Ва 
pace заманан 210,68 
nm"-—7: 42 
UNTRAS 


299.37 

259.37 

sno OBS 

^ 96.85 

SLATE 12X12 W/PRES PEN 363.40 
SLATE NC nM. 239.91 
IX4015 COLOR БСАММЕҢ............................. 997.42 


SUMMASKETUH 111 12 X 12 16 oe .-‹253.90 
SUMMASKETCH І 18 X 12 4 BUTTON .........$ 


Г МЕГ 


Ht 7100 A-D SIZE B PEN .. ...2598.70 
НІ 7200 A-F SIZE 8 PEN... 3387 22 
3 HEWLETT | 
PACKARO 
ПБ ELANET IIB wat 34.81 
ИР DOCUMENT FEEGER ......259.03 
HP SCANJET ИСХ .. 908 50 
HP SCANJET ИСХ DO SIMENT ‘FEEDEA....474.72 
НСХ TRANSPARENCY ADAPT. .................... 33.26 
ACTIONSCANNER E5600C .. „796.56 
AGTIONSCANNER Е$800©.......................... 1065.00 
ACTIONSCANNER Е5800С PRO... «1238.59 


". VIDEO PROD UCT TS 1 
УСА & SUPER VGA MONITORS 


AST VISION 4N 14"... „369.91 
MAG INNOVISION MX ISF... 487.15 
MAG INNOVISION DX15F .., 


MAG INNOVISION МХ, н 
MAG INNOVISION МХ17РС......... нина 
MAG INNOVISION DX17F .............................. 
MAGNAVOX CM2069 14^ 28........... 


MAGNAVOX CM2099 x 28 NI. 

MAGNAVOX СМА? 17°.................. 

МА VOX HI a Чен 

NANAO 2340 15' ....... 

N Е5501 

МАМАО FSSOIW 17° 

МЕС ЗУ 157.............. 478. 

МЕСЗЕСЕ 18 rrt 577.17 

МЕСЧЕЙЕ 15°... арии, 26 $29.81 

МЕС SFGE 17* ........!........................................ 998.50 

NEC 5FGp TF* cuim 1129.20 

NEC 6FGp 21°... EE Ln 

PANASONIC C1381i 14"... КЕНЕН ИШИ 

PHILIPS 1764DC 17°.. m — Ш 

PHILIPS BRILLIANCE 17..............-.——-- $05.00 

PHILIPS BRILLIANCE 21°... ——M— MÀ 

SONY СРОЗ430 14... eene А07, 00 

SONY 1TSE ТҮ” mes 114 

SONY 3042038 207.................... ОВ. 00 
VGA А SUPER VGA DISPLAY CAROS 

ADS VGA TO TV ELITE... 224.57 

ATI Graphics Utira« 2MB... — к РІ В 

ATI Graphics Ultra Pro 2МВ ......................... 2357.56 

ATI Graphics Онга Pro 2MB Ё!бА.................. 394.62 

ATI С Ума Pro 2М8 М.В... — TAY] 

CARB) WARPSPEED 2MB VLB ыы. „470.20 


RCULES DYNAMITE У „157. 
INTEL SMART VIDEO RECORDER. «406.88 
ORCHID FAHRENHEIT iil сасна EA 
ORCHID FAHRENHEIT VA .. i 172.97 
ORCHID CELSIUS VLB 1MB... — 238. 5 

ORCHID CELSIUS VLB 2MB...... 287.9 


CDW* HOURS м <= op 
Sales 7:00 -9:00 COT Mon-Frt. ы 7! 
9:00-5:00 СОТ Sat. 


а 
| Laser Printer 4 y Е 5% y - = 4 E 
The first ds full "| ‘ig | «ЛЕ. | | Шош BJ-200e 
| integrated Microsoft* А! gy iw A RS ЕРЫ — — 
| e «т ie oh that | =€ йе | ж Р AP. v^ 360 dpi BubbleJet Printer 
technology ofthe Merosot ЛЗ“ => > 6 pp ip sanior Dun — 
Windows" Printing System. $28 19 (X 
тане Рази ә SQ, -$289.00 cow 34907 
10 ppm v ^ 2MB RAM Std., ВМВ Max. CDW „аб 
otorola 68000 CPU, 16.7Mhz v^ Emulation: ВС-500 


PCL 4, Microsoft Windows Printing System 
у Bi-directional Parallel Interface v 44 
TrueType fonts v^ 200 sheet nur capacity 


v^ 360 dpi Color BubbleJet Printer 
и’ Optimized for Plain Paper 


v Бан Star compliant у’ Requires host PC | | 
running Windows 3.1 or "Mv BETTER «^ Laser-quality Text Output 
ч Aeg " Е р | 
a 12252 9 | td Ew ip CDW 38332 G T ——— à we e! 5 CDW 32009 
A \ і" j й i 
i тові ù = 5 =! COMPUTERS || НАЯО ORIVES а CONTROLLERS ШИ BATTERY BACKUP AND UPS 
T1910 120MB 1477.44 T1960CT/200V . 2909.00 SHARP котевоокв ANER + Se 
и 5798 тостар —2 1 486/33 200M8 PAS CLR W/TRKBALL ..........2628.37 ЗЕ — UR СЕРІК 15 8С250...................98.11 BC600 LAN...........249.00 
TYSOT2UMB....1577.10 TMOOCTAZOMB . 3428.00 486/33 200MB ACT CLR WITRKBALL .........2997.78 INES E = и BC750 ГАМ........-313-50 
95/0/2008 ...... Т BO 4800/120MB.........1999.00 = = = 545 DE кезен h 
TICs 20848 Mm Taco 2008 2299 00 DOT MATRIX & LASER PRINTER! WESTERN DIGITAL BCSOQ LAN........190.40 BCI250LAN...... 458,10 
5С хома - ТА 4000C/200MB — 3990 i o ы. 
TIGSOCT/20MB 279800 ТАбООС/ЗОМН 4360.00 OKIDATA ВСЕ АН СВОЕ зап AMERICAN POWER 
TA700CS/A20MB DUAL CLA CIS 4238 00 ae BACKUPS250......99:4 BACK UPS 1250... 498.77 
T4700C T/200MB ACT CLR 184 TURBO .......... 219.14 МЫ591.................. 445.0 BACK 065400... NETT! SMART UPS 400... 29 95 
T4700C T'220MB ACT CLR ......... МІЗ20................... .45 Pacemark 3410 ...1222 Ц Ay РЕ жеме / 16 ^ Ps 60... 
T T/500MB ACT C ML321 — тоной 432.43 OL400E m——— Аза. за зоын ШЕ. 167.81 535489 SCS2 549.44 600... 3 UPSSUD. 579.56 
T8800C/510MB ACT CLR... ML380................ 214.95 OL410E .............. 84931 E 274 ООВ SCSH2. 967 20 UPS BoD =н UPS 1250725 90 
ТёбООС/51ОМВ СО АСТ CLA 8599.0 М1.395....-.- 900.32 О4810................ 904.50 - 1.0508 SCSI ........ 200.24 | SURGEARREST NETWORK NEW 34.97 
М-395С ............... 103974 01Я830»............ 1079.11 sm 16908 SCSK2... 1980.31 EARREST PRO NEW ia "33.58 
AST BRAVO SERES | %4520................... 363.82 OL850PS......1199.20 | үе құз SURGEARREST NETWORK 2 PHONE... 4464 
МЇ 521... 499.18 DOC-IT 290048 | x — 711908 
4255 1208.4 3.75 LP 4255 HOB 1999.35 | ML590 rumque 429.51 | ——————— тта А 
4735 1АМВ. 1060.00 LP ЗО тома ааа ACCULOGIC IDE W/1PAR, 2SER, TGAME . 38.05 
Ө LP 43D 330MB.— 1982 77 Са IDE WB 48 90 1 
Ove non VLB IDE ...... за 76 
21 ADAPTEC BPO CO KIT — —— BOCA 14.4K ОАТАҒАХ ‚И LO NR 259.70 
ч 285. ATARACE 14 4K УҰҒАХ.........................228.24 
ADAPTEC 2742T EISA SCSI-2 _...339.22 DATARACE 2400 W/FAX... — ШЙ КӨ 
zi арз M (C oLIL —— ——— -— -- DSP Toen г ERO Бон 154.3 
| Promise IDE — 341.35 t 72003 
| Нез MODEM М5 & COMMU TIT АТ One E HAYES OPTIMA 14. EA WAX. 26 4 
| TRobatics о UE 
} м 247. 
"9360. ae ee - LINKSYS ETHERNET ОВТ "178.1 
зе 2280.80 КҮТ 2.4268. 80 14.4 ЕХТ МИРАХ ...$89.80 LINKSYS ЕТНЕ 175.1 
US B00". mm 231.97 14 4 INT W/FAX .. 4149 ^0 Worldport 14.4 ..... 149.00 MAXTOR MOBI 488; 
4 1983 MEGAHERTZ 14.4 W 295.4 
= 46.70 MEGAHERTZ 14.4 XJACK W/FAX ... ... “288.3 
—— 715.22 MEGAHERTZ 2400 XJACK WF 177.6. 
5. "AFTER $2*. MANUFACTURER REBATE IENDG STUN . 257.0 
e MINISTOR 42MB 206. 
ss 28.3 TBM LEXMARK LASER PRINTERS T SEMI МЕ41007 ETHERNET t 
А 4/80. 1ТОМВ............................ 1$38.57 | 4937 5Е 5РРЫ 2... 867.17 4.4K 278.8 
INNOVA 4/661 240MB ...............——.....—.1614Ё8 | $9910 lopom. — Wa T. 7228 44 
4039- =н ы 1339 4 y 
4039-1090 10PPM Duplez ........ ........... 1819 77 Aado 99% 
ЕРЗОМ ЖЕ ieee - men - WORLDPORT 14. 354. 
Action Note 451 САО 120MB- modem i 4030- | as 2154.24 - : 
ActionNote 4SLCEO dm -— к —- 4039-1641. 16РРМ............... ............. 37353 Eu TOKEN RING ADAPTER k- aH 
ActionNote 500С 120M4B«modem......— 1979.46 НР РН "x ^ 7 D RCOM ETHERNET COAX аа 78 
ActionNote 500С. 180MB«modem.......—..2083.31 МЕС XIRCOM ETHERNET COMBO | 77925255 
IBM | Р2200.................219.00 95Е.... м ҮПҮ UPGR ADES 
— car а 1610. 357.78 Suentwriler 1007 1177.60 ORY UPGRADES С 
ThinkPad 50045005 ТОМЕ 15848 $i t 640 .....700.58 CDW" Features Delkin, Kingston, Pacific 
PS/ValuePolnt Sys mm ” Panasonic Data and Simple Technology Memory. 
MZEXGIXMB.. же OMT OMB м + а SN 94) KINGSTON МЕМОВҮ............. 
о са EC 2n E С ius 
S212/B . —LWOD OM AMB IPAD A 545.20 AST PREMIUM ЇЇ 1MB CUPIO SIMM 
ARGDQS12NB НЮ 4890 MT S278 200800 ESP Accelerated Sigil Бытие AST PREMMIA BMB LIPG....... 
Ee S2UMB . 17D PertumSeDSZ/MB. жуа атат INSTRUMENTS 1 PAD PE M MODELS ..... 
21208 1640 ROMARC INKJET? s... 248.00 oaen  f-————— ОЙ | 
NEC | MEROWRITER BASIC. ен 2400 EXT... ae .. 19.95 AQ 448... 
р та 2400 АХ e. . 1895 COMPAQ LITE 4MB ... 
MICROWRITER nee... Su psi т 957 20 PM2400EF 2400 vat EXT Т УРРАХ " 107.40 or Я 2-8MB 
| MTAALA РЧА CRA Poe а... Ж | PERRI A ORAZ EISE ЗУРАЛ ..... ...................... е 
MICROLASER PRO 600 PS65 .. $528.25 WIFAX | 156.68 HP LASERJETS-ALL MODELS ...... CALL! 
POWERSTEP UPG- mL&QO..............——— soe 274.68 PM14400FX 14.4 INT УГБАХ_.._................ 159.5 НР PAINTJET XL300 4MB....  — — — САЦ! 
| tower $93 man “ыл er ale лаб шы 1 14.4 EXT W/T AX .. -179.55 вм DESKTOPS-ALL MODELS e 
| BS тес чеесен fears abu Roe PAM14400FXSA 14 4 EXT W/FAX LCD. 37445 ІВМ THINKPAD 700 4МВ._.. 
14400FXP 14 4 POCKET WIFAX ...._.._... 287 50 NEC SILENTWRITER 95 2MB 
SHARE: ms ме 
| SHARP 2046025 ООР EPPA | SATISFAXTIÓN MODEMS ORILASER 800 м6 
ыкы |1 1001ІНГ................. 8.08 400/МТ................. 273.05 PANA SONIC 44 4410, nmm 
| (5 88.00 
LE PACKARD 208 өс 400 EXT 308 59 РАНЫ rar 1 2MB...... AL 
Dost Portable 310 387 40 FAX MODEMS DTM40004MB —  ..... LL! 
PACKARD BELL 290 90 INT.. 3900 9OOOEXTWFAX 14800 | TOSHIBA NOTEBOOKS-ALL MODELS ... ~. CALL! 
амь. . 30.5820 . 11452. 144 NTWFAX. 168.15 Due to an Wide Memory 
Blaleeman 50052 200MB mans 7 12006 PS — dose 47 NTT 1AM EXT WAX —17428 | 8 COW for the 
4/500Х2 200MB color 04 Рага Х. 00 225893 Bev Current Pricing and 
Forca Мифтефа 4/25 210MB ...... E (аваси ,. 50897 rur eA m | А Му набат, 
47 Р СОЗТАЯ BOCA 14 AK EXT Y м 24 à HI | IPROCESSOR/UPGRADES | 
E DOSMin.....—. т" 8 ВР5ІМТҰҰҒАХ.... ...................... LITE ————— = 
к i Adress Express. а V.FG 24K БРЗ EXT W/Y6550 VO ВОАЯЮ.... 22884 | CYRIX LEDAN U 14 
70 | " д INTEL OVERDRIVE 33MHZ ... 
Miyxhor | KINGSTON SX/NOW 25MHZ ... 19.45 
170M8 IDE — 309.00 Sama scsi. M54) | KINGSTON ам 5 
were " 06 DEM 3 4 
245MB ОЕ... 22846 540MB IDE. ..... 82430 | KINGSTON 488ЛЧО\У 33MHZ ... Í 
245МВ SCSI........ 264.44 МАТН СС P РЕ ET Е 'SSORS s F) 
MICROPALIS INTEL 3875Х 16/20/25МН2..........................7л4 
105048 IDE. 82440 1. SCSI AV.. 90:26 NTEL 3878Х 33МН27.............................—...®0@0 
TEOMA SCSI... 82840 1. SCSI AV ла і = pH—————: 7 
1708 565 112846 JOBSCSI 20080 SETDK енын minim 7983 
= 
DW Compute NM CDW?” Selis for Less and Services You Better! ALL FOR FRI 
Am "ne өре ы же E aum dm - - аа % “8! i 
1 “= 4 М 1 =. 1. xm = га = = | 1 М | 
| ej қ е {i | ML 
di da 4 1 i | | „ ә _ | | A, | В. / i 
7 y 1 р >. 4 am = | е ы 4 4 = а 1 i Р F 1 ' à | 
4 | f3 = т > 
| РАХ (708) 465-6800 сомсоесезмисезеле BYTES! 


Chr ts 


RESCUE DO-IT-YOURSELF DATA RECOVERY 


та RECOVER DATA FROM PHYSICALLY 
' DAMAGED FLOPPIES & HARD DISKS 
_IN LESS THAN 60 SECONDS! 


(зуун | | RESCUE DATA RECOVERY SOFT- "иран бее messages en 
ттд | WARE™ is the FASTEST, EASIEST & әсе vinnes weren't неу to help . Now 


there is à better solution... RESCUE can 
SAFEST method in data recovery anywhere! recover data from all but the most 
iyoni Gera 2 < theroughy trashed disk, RESCUE appears 


| For the first time you can recover а Ме 


= | 5, —H 


LJ 


өзі ptt De? 


ч 
Se шшш 


ыз = 


Mos tenses | | іп less than 60 Seconds Esc 
fcri | cannot read a physically damaged floppy "" nt out of the дигуЗ 


| | Recover Text, Exe, Graphicsfiles, etc... You 
can even recover entire sub-directories w th 
1 a single key stroke. 


Ш nl 


Lovet А nmm 


“ INFOWORLD 


——— 


PC DIAGNOSTICS THAT REALLY FIND THE BUGS! 


THE TROUBLESHOOTER™ is unlike other diagnostic programs that rely on DOS. The Troubleshooter™ bypasses DOS and 
tests all major hardware directly for true accuracy while other programs frequently give erroneous test results. Loaded with all 
the tests you need to quickly and accurately isolate the source of PC failures. Newest version includes low level formatting 
of |.0.Е, drives and cache memory testing. Runs on any PC (with Intel or compatible C.P.U.) independent of any operating 
system! Priced far below all competitors. 


THE DISCOVERY CARD™ is the only tool that truely ends 
the frustration of IRQ & DMA channel conflicts! Stop 
wasting time trying to "Figure-it-out" when it comes to sel- 
ling up add-on cards. Perfect for anyone who upgrades 
PC's, sels up networks, multimedia, etc.. 


“It you support PC's, the Discove Еки is likely to become one of your 
most important tools. " INFOWO September 93 


THE POCKET POST™ is the most compact and feature = 

packed diagnostic power-on self test (post) card in the world. The Troubleshooter Kit™ 
Debug dead PC's in less than five minutes! Also, tests power 

| supply and 9 bus/clock signals. Comes with a detachable logic probe. 


Я EVERYTHING YOU NEED 
Я TO INSTALL, SET-UP & 
| MAINTAIN HARD DRIVES! 


И DRIVE PRO™ — The all-in-one software utility tor the most 
| efficientand correct installation and maintenance of any hard 
drive! © Install IDE Drives inless than 60 seconds! Automatically 
TM 
prop m sets CMOS, Partitions, and DOS formats without re-booting or 
user intervention. ® DOS Format any size drive in under 30 seconds! e Drive Table Override allows almost any BIOS to have a 
user definable drive type. e Drive Boot Fixer is a safe alternative to low level formatting bad IDE Drives. Plus too many other features 
to mention! 


ENCYCLOPEDIA OF HARD DRIVES™ — 3 volumes with over 1500 pages! The largest compiled reference on Hard 
Drives ever published! 
Volume One...SET-UP GUIDE « Intertace Types and Insiallalion е Hard Drive Specs for over 2100 drives from 1984 to present. 


Volume Two... DRIVE SETTINGS е Explanation of Jumper Types, Changes in Маке & Моде! and Default Jumper Settings е Diagrams for over | 


1000 drives with detailed specifications 
Volume Three... CONTROLLERS • Over 400 Diagrams 0! Controllers with detailed specifications. And Much Моге! 


THE HARD DISK TECHNICAL GUIDE™ — Comprehensive field version of the Encyclopedia with over 400 pages ol vital 
specs! Compact to carry in the field. | FOR PRICING 


VITAL HARDWARE SUPPORT 
AT YOUR FINGERTIPS! 


Now available for the first time on CD-Rom, this Technical Library contains complete 

Configurations, specifications, diagrams, settings, componen: locations, and vita! informa- 

tion on 1500 main boards, more than 700 network interface pes 2100 hard drive models | 
and 400 controller cards. A must for any service department. | OW | ING! Technical Library on CD-Rom 


ү {о НХ YOUR WINDOWS 


FAST! 


ay 1993 


‚а model of elegance and clarity, Skylight fi 
"ES out as a produci that uas al қ 
gence іл function and design 

- РС Мет, July 93 


TUNE, OPTIMIZE & ущн 
TROUBLESHOOT WINDOWS for 
faster speed & top performance! 


way you can think of to sice 11, Skylight can show it to ү Tow 
Windows IS using memory, system resources, system metrics, GDI heap 
usage. This MDI-based program offers an intriguing view into the guts of | 


, Windows.” - Windows User, June 93 


NO MORE 
SYSTEM CRASHES 


COOL CHIP™ is an 

inexpensive heat sink | 

that can lower the op- | 

erating temperature of 

а C.P.U. by as much 

as 35°F, thus elimi- 

nating system lock-up 

due to excessive heat. 

Excessive heat build- 

up within the C.P.U. 

is the number one 

cause of system ` | 
crashes, lock ups, erratic behavior and intermittent failures. | 


COOL CHIP™ is the most effective means available to | 


| eliminate C.P.U. overheating. 


"We had been experiencing various problems with system lock- 
ups and shul-downs, and we exhausted all other possibilities 
10 resolve these various problems (memory, programs, power 
supplies, monitors, disk drives)... since the installation of COOL 
CHIP we have encountered no other problems.” 

- M.H., Certified Network Engineer 
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Circle 220 on Inquiry Сага. 


With Backpack's unique printer port connection, 
family support has never been easier. 


Adding additional storage to your IBM directly to the backpack drive, you don't have 
compatible, laptop or notebook has never to disrupt your print operations. With the 
been easier. The backpack? family of no-slot і backpack family of diskette, hard, tape or 
drives plugs directly into your parallel CD-ROM drives, you can easily transport 
printer port to provide you with additional your information wherever you go—just plug 
storage instantly. Using them one at a backpack into the parallel printer port of any 
time, or daisy chaining up to four together, 4 IBM compatible or portable. And, of course, 
there are no interface cards to install so all backpack drives work with Windows™ With 
you don't have to open the cabinet of your backpack, there's no hassle. Just sit back and 
computer. And because your printer attaches enjoy the new member of the family. 


Just plug and play. 
it’s the no-hassle approach 


to additional storage. 


132 W. Lincoln Hwy. DeKalb, Illinois 60115 Telephone 815.756.3411 FAX 815.756.2928 
Call Toll Free 800.295.1214 


Circle 215 on Inquiry Card (RESELLERS: 216). 


The system you need 
at a price you can afford. 


Platform for platform, the fastest, 
most cost-effective and rellable 


i486DXC +33 MHz = 151.9 Landmark 
i486DXC +40 MHz = 183.7 Landmark 
14860Х-2 50 MHz = 19.7 MIPS* 
14860Х-2 66 MHz = 26.9 MIPS* 
14860Х-2 75 MHz = 30.5 MIPS* 
15860ХС Pentium 66 MHz = 45.0 MIPS* 


VESA Available in 386DX, 486, 586 


C= 64K Write-back Cache (256K available) 
* Powermeter - too fast for Landmark Software 


ISA or VESA. Your choice 


SVC's new VESA Local Bus systems are 
ultra-fast, yet affordable answers for file 
servers, graphics, workstations and other 
data intensive applications. SVC VESA 
Local Bus systems offer up to 32 MB per 
second performance on Disk Channel. 


Exceptional performance 


АП SVC motherboards are designed, 
assembled, tested and supported by SVC. 
Each is designed to offer the highest relia- 
bility in the industry (300,000 hours MTBF). 
All conform to FCC Class A or Class B 
emission standards. All run the full gamut of 
PC operating systems. The result is unequal- 
ed flexibility, performance and reliability. 
Dollar-for-dollar, platform-for-platform, you 
le buy more performance and reliability 
or less. 


Total compatibility 


Software: Microsoft DOS 3.1 to 6.2; 
Windows; Windows for Workgroups; 
Windows NT; 08/2 2X; SCO UNIX/Xenix; 
AT&T UNIX; Interactive UNIX; Novell 2.X, 
3.Х and 4.X 


ALL SYSTEMS INCLUDE: 
„ 4 МВ 70ns zero wait state DRAM 

« 1.44 MB Teac FDD 

« 210 Megabyte Conner IDE Hard Drive 
в 20 MBPS HD Interface 

» (2) Serial, (1) Parallel, (1) Game Port 
a Real time clock & battery backup 

a 15ns Static RAM Cache 


66 MHz Pentium DXC VESA LB System 
a Pentium" Processor 45 MIPS 

e On-board DRAM to 128 MBytes $ 1695 
= 50 MHz/3 VESA Local Bus Slots/256K cache 


75 MHz 30.5 MIPS 486DX275 
= 486DX2 Processor (2 75 MHz 

» 256K 15ns Static RAM Cache 

в 2 32-bit VESA Slots, 37.5 MHz 


66 MHz 486DX2 ISA/VESA LB and 


$1195 


Hardware: accepts all standard 8 and 16-bit | EISA/ISA/VESA Systems $995 
ISA expansion cards. Enhanced 104-key = 486DX2 Processor 26.9 MIPS 
keyboards, any current hard disk or floppy. " 64K Cache (expandable to 256K) 


VESA LB 32-bit available with all CPUs. 


Total expandability 


Up to 16/32/128 Megabytes of fast DRAM on 
the Motherboard 

* Fast SRAM write-back cache to 512K 

= Up to 8 hard and floppy drives depending on 


= EISA/VESA/ISA Motherboard add: $195 


33 or 40 MHz 486DXC VESA LB Systems 


« 486DXC Processor 
=» 64K Cache (expandable to 256K) $945 


chassis 
= 1:1 interleave available on all disk 33MHz 486SXC VESA LB System 
controllers « 486SXC Processor 


„ 64K Cache (expandable to 256K) $765 


Pylon I: 8 Drive Bays 


Pylon Desktop: 5 Drive Bays 
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systems and motherboards 

386SX+40 MHz = 53.1 Landmark e rd a Р 

386DXC+33 MHz = 58.7 Landmark | 52-2 sa 
386DXC--40MHz = 64.0 Landmark HER 
4865Х 25 MHz = 114.0 Landmark Кыт 
4865Х 33 MHz = 151.0 Landmark кесік 


INDUSTRIAL QUALITY SYSTEMS AT AFFORDABLE PRICES 


Three-year limited warranty MTBF: 300,000 Hours 
» 2 or 3 32-bit VESA LB slots 

„Н 250W Power Supply Peak/Venting Fan 
“ 104-key enhanced keyboard 

» Complete technical manuals 

= Microsoft software package 

« Three-button mouse & audio speaker 
s 72-hour dynamic burn-in. 


Drives and upgrades Add 
e VESA Mirror Board and 2nd 

210 MB Hard Drive (upgrade) $299 
« Conner 420 MB IDE HD (upgrade) $109 
» Conner 540 MBIDE HD (upgrade) $235 
a | Gigabyte IDE HD (upgrade) $545 
в 250 MB Conner Tape Drive, cable 

and backup software $149 


a Dual-speed CD-ROM, dual-media controller 
& software $189 


= SoundBlaster™ compatible card, 


speakers, mike, 2 games $ 69 | 
в 14.4 Fax/Modem & software $119 
Monitors & Accellerators 
14"SVGA Interlaced (Hitachi tube) $219 


14" SVGA .98 М VESA-ready (Hitachi) $349 
15" SVGA .28 NI VESA-ready (Hitachi) $445 
17" SVGA .26 NI VESA-ready (Hitachi) $845 


ISA 16-bit video adapter $ 39 
VESA 32-bit accellerator IMB $ 69 
VESA 32-bit accellerator (S3) IMB $149 


VESA 32-bit accellerator (Weitec) 2MB $379 
Intel & Pentium are Registerad Trademarks of Intel Corp. 
Ail Trademarks are the property of their respactlva owners. 


High-performance business and industrial systems. Factory-direct prices 


Since 1982, Silicon Valley Computer Corporation has delivered over a million computer 
systems and subsystems worldwide. All motherboards and high-speed 1/0 cards are 
designed, built, tested and supported by SVC. Our location in California's Silicon Valley 
means we are among the first to hear of and implement new designs іп microprocessor, 
chip and board technologies. SVC has a worldwide reputation for the design and 
manufacture of PCs, IDE 1/0 cards and motherboards. SVC 1/0 delivers up to 5 times the 
throughput of competing cards. Thus, platform-for-platform, SVC provides the highest 
overall computing performance available. Today, SVC systems are running in thousands 
of industrial, business, and governmental locations around the world. 300,000 hours 
MTBF and SVC's three year limited warranty provide an unparalleled level of reliability. 
And, SVC technical support lines give you access to the finest designers in the world. 


Here's how they work: 

SVC Mirror Boards control sets of 2 identical IDE drives. All data written to the primary drive is 
simultaneously written to the second drive. If either drive fails, an alarm sounds and you are 
automatically shifted to the other drive. The average life of a hard disk is 4 years. If data integrity 
is important to your business, there is no safer, faster or more trouble-free data insurance. 
Technical details: 

On-board 33MHz or 75MHz (equivalent to Intel" 8051) CPU. 16K Static Cache. On-board BIOS is 
self installing and totally transparent to the operating system, other controller eards on the bus, 
and network software. Operates at the full speed of the bus. No software or expensive software 
upgrades are ever required. RAID1 compatible. Far faster than software based RAID solutions. 
Only available from SVC. World leaders in fast I/O. 


ISA 16-bit Mirroring IDE Drive Controllers: pim = ped ey 
4 ап rroring ard Disk Controller. 
ADP104 я 2 sets of 2 hard drives - RAID 1 Compatible 


ADP108 - Controls 2 sets of 2 hard drives CPU 
to 8GB plus 4 mixed capacity - 
floppy drives to 2.88MB $125 144 Mbyte slate ad Pons 
ч А Com 1 Serial 
VESA 32-hit Mirroring IDE Drive Controllers: Mirroring Disk Controller ШЕШУДЕ 


Game Joystick 


ADP111VL Super 1/0 - Single-board control 
for 2 sets of 2 mirrored hard drives to 8GB, plus 
2 IDE devices (HD, tape or CD-ROM) and 2 
mixed floppy drives to 2,88 MB. 2 serial, 1 


Two mirrored pairs of (2) IDE 2 ISA IDE devices 
parallel and 1 game port $145 hard drives to 8 Gigabytes each hard diak, tape or CD-ROM 


Sustained Transfer Rate (Core Test 2.7) 
3624 Kb or 3.6 Mbytes per second In SVC 486 
Meets IEEE VESA Standards 


Mirroring IDE Drive Kits 


VESA 32-bit Super 1/0 Controller 


ADP9OVL - Controls 4 independent IDE hard 
drives of any capacity to 8GB, plus 2 mixed 
floppy drives to 1.44 MB. Provides 2 serial, 1 
parallel and 1 game port. $59 


Universal IDE Controllers 


ADP60F 16-bit IDE Controller. Works with all 
16-bit ISA systems. Controls 2 IDE drives to 1.6 NUES Ken e 
Gigabytes. Controls 2 floppies of any capacity. : 

On-board intelligent BIOS is relocateable. $39 ISA 16-bit ADP104 plus 1 drive 


ADP50 8-1: IDE Controller. Interfaces 2 16-bit 210 MB 14ms Conner Drive $295 


IDE hard drives to the 8-bit bus. Works with all 420 MB 14ms Conner Drive $385 
XT compatibles including IBM, Compaq, Tandy 540 MB 10тв Conner Drive $485 
and ATT. Self-configuring BIOS. $39 810 MB 1015$ Conner Drive $685 


Building or upgrading systems? 1080 MB 10ms Conner Drive $785 
Ask about SVC's wide selection and lowest prices Above kits with ADPi11 32-bit VESA 
on US-designed and built motherboards. Mirroring (automatic backup) add: $45 


AN Trademarks ara the property of their respective owners 


Circle 232 on Inquiry Card. 
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SVC 8-bit or 16-it Hard Drive Kits 
Featuring Fast Conner Hard Drives 
These kits work with any 8 or 16-bit ISA 
Bus PC or AT machine Including Compaq, 
IBM, AST, Tandy, ATT, Dell, Gateway and 
other ISA-bus compatibles. On-board ROM 
BIOSs are self-installing and co-exist with 
other controllers on the bus. 


All kits include: High-speed SVC IDE 


. eontroller, Conner caching drive, cables 


and installation instructions. 


Capacity Speed Throughput Price 
210 МВ 14ms 7.5 MBPS $214.00 
420 МВ 14т5 7.5 MBPS $324.00 
540 МВ 10ms 8.0 MBPS $434.00 
810 МВ 10ms 8.0 MBPS $634.00 
1080 MB 10ms 8.0 MBPS $724.00 
8-bit kits interface 16-bit drives to any ISA PC 
or AT 8-bit slot. Controllers are available 
separately. 

You can't buy more performance for 
less. All SVC systems, subsystems and 
boards are designed, built, manufactured and 
warrantied by SVC. All incorporate the latest 
technologies to be developed in Silicon Valley, 
our home. We offer technical support from 
9AM to 5PM PST, and a 24-hour bulletin 
board for questions and the latest device 
drivers available. We are now in our twelfth 
year of delivering high-speed systems, boards 
and sub-systems. 
Better Boards 
Better Systems 
Better Prices 
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LTE LITE/20, 25. 250 A1Meg Mo tuin 209 00 Муз әрсіз come ert? dat) госу тук) ы ере іс Жыр the amour of funi memory 48 fash me 
ZENITH MEMORY MODULES LTE LITE 28 2:52 Biel Mor ЕЛІК ЕЕЕ 
LIE LITE/20, 25. 25C 803 00 
ME apo 2 чолдо AST PART е PRICE x MT i LIE D ge bh 
“ - 
238673, 25, 20:13: «авы (Meg 1:200 — Ht ШЕ 1286. 433" 1300 Gp | 
2388 2Meg 7-605-1 modules 11300 vm 11 249 0n AMDUNT UPGRADED OKEJ на 1 2 135 4 5 8 š % cx 
- 1Meg Module 118303 001 79 00 CONTET TE SRE "A 719 Ғ жыл Gace 
гм Моне 118303 00 109 00 Compaq Pacem я - - 10 -W3 - - 
АМед Module 118305-001 219 00 Epson 6000 Acson | зн 139 OF - „> - - 
ТЕСТЕ _ E ОШ арын E E 
вота ПЕТ? ПЫСТЫ ЖП эй ә 77/9 АМ rg . - € E p m = 
à 1000, 1500 = - <i =» лғ” - мт 
IEG — AME - HE rd TU = 679 Са Contura 320, 325 pie nS 2 "D. EB... ——— 
4Meg 139498-001 189 00 HP 3, 30 101 - 179 - e = - 
8Мед 132499.001 349 00 НРА 444 4% ОМАР MP D - м - -M - - 
Contura 4/25, 4/25С. 4/25СХ 4Mcg 140520-001 173 00 НР AL - + 
Meg 146521-001 239 00 HP 351 - >. Oe o. - а - -F - - 
ы 16Meg 146531-001 774 00 2 — 5 1% 39 - 
BOAAN PLUSE нё безде 500 500С $50 s -e-o 
HP Pa ALDO 108 е % ea - 
16 BIT MEMORY BD. FOR 286, 386 АТ * OK-8Meg Bu 40 ИМ Compat • New 5 сабам гө” 7 & өне - 
Ye Wars Convent. frond 4 Extnd Memory * Supports DOS, 052 LINERS А АПТЕ Ж) DAYS - өм ре wa "ы - зе - № m- Ic = 
EEMS • Versatile Әрін Memory Addressing * Operates wCPU Speeds to 33 MHz + ap үз a = eve tries LOO ТЕМ Liner 4715 4073 9 180 396 
Supports Desquiew Mort task operat ons « 80. made by Boca Research, AT plus Ait MAN ACTLCUA FART FS ARE FOR ETT E OM мира СЯ $400 — ta w : 15127” 
Ok - $84.00 2Meq - $159.00 4Meg - $239.00 8Мед - $399.00 Price and таас ту Laeta Cage ттш Cha 400 t р - 
— бы 400 Е - = 189 9 5 = - = = + = - 
BOCA XT 8 BIT SD CUSTOMER SERVICE А TECHNICAL: OPEN M-F, 9-4 PST Cu EX) 840 109 у Ae gm 
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ТП memor, Ин ШЇ + BD TES 


OK - 559 Са тыға ЗІН 


IBM Р/52 39BIT EXPANSION BD. 


Ü-3744e3 ізі арға Master ЁЛ Ev F52 T] B3 90 er dg 


All products Brand new & guaranteed • We buy excess inventory 
Trademarks are registered with their respective companies. 


Hey — Meg Ы bikes "Ану Јр Бы | 
ини сим Жы ыш ына пзи сі BAR CODES 3м‹ Code Везсет Fonts 99 (0 
za O£SIJ£T SOLUTION tor Dut 500 A Pris 92 Гоа 45 pt Зам 39 00 

EM 4319. 20196, FONT CARTRIDGE 209 fonts. Turbo Card 105 00 


TURBO 2% Comparare to Рәсбк Data's 25 CARTAIDGES ІҢ ОНЕ» 143 
Fonts civ Dal ж" Ерхов Асіңмі Laser Haat ad МР Printers escept ерау 6900 
TURBOSCREPT 109 109 525004 fants $y Ary Рому Sure 


| pr кы pde Етріггнні lacra For dd Hu 


x rae Зас ні ақ MET. TE S. 46 LEM or Thx & FINANCE FOR ТЕМ 4819. 4019€, 4029 11900 
= - 11000 Mi- ӘНШ ive, - ЖАН Шы ілін . 49196, { 
| mig- НШІ TAX & FINANCE CARTRIDGE .8400 


051406. 86€ 41 fonts 11 1ypestytet 


310-539-0019 tup 


E m ESTAB. SORRY, Mon-Fri, 8:00 a.m. to 5:00 p.m. PST 
FAX: 31 0-539.5844 WITHOUT NOTICE TOLL FREE 


1985 — NOWILLCALLS Sat. 10:00 a.m. to 12:00 noon 


PRICES MAY FLUCTUATE. CALL FOR LATEST PRICING!! 
Circle 229 on Inquiry Card (RESELLERS: 230). 
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ТНЕУ WERE DESPERATE, CHALLENGE the enemy at the battles of Coral Sea, Midway, 
DARING AND DEADLY! Eastern Solomons, Santa Cruz, and the Philippine Sea! 


The relentless gunfire of COMMAND U.S. or Japanese forces! 


THE PACIFIC AIR WAR” м PILOT any of ten historically-accurate planes, each with its 
attacks. Dropping authentic cockpit and flight characteristics! 


torpedo "fish" on unsuspecting carriers. There's no room for error SWEAT ov ive strat I! naval forces! 
when you're a naval aviator іп 1942, The Pacific Air War, the ultimate Омог tha сорама ДУН А ШЫР 
simulation of air combat in the South Pacific. EXPERIENCE the thrill of head-to-head dogfights with a 


fri ion. 
Taking ori the same challenges that World War II fighter pilots faced, gu Mo PRATO ROUND 


your tour of duty includes some of the most heroic battles ever fought. 
Battles that will have you chasing down Wildcats, Gorsairs, and Zeros 
in death-defying dogfights. Performing high-speed dives upon heavily 
defended carriers. And pushing your skills to the limitas ygu mástér.. 
WW fl air combat in an innovative virtual cockpit. 


The outcome of the war in the Pacific turns upon your actions. 
Your task force is depending on you. And the skies are yours to © 1993 MicroProse. ALL RIGHTS RESERVED. 
control in 7942, Тре Pacific Air War. For DIOS 


ғ nm. Circle 210 on Inquiry Card, р. Ч ES 


HARD DRIVE SALE! 

& Seagate 1 YEAR WARRANTY COMPUTER 
моов. өн 50 TYPE тит ; 
51225... 20«B зз — MlljAS2S 5149 
5251-1 42968 — 2845 NEMS? $249 83D87-3344H2 fo: o 
STISIA 428 2895 C359 3129 
$1095 __ ма — 28495 WARIH 3389 
5741448 _ 125948 — 6945 AUH 599 
STOJALA __ 12848 — 165 0625 $270 
ST3145A 138 1545 DEIS $198 ase Can! 
513243A 211948 15М5 WEIS" $208 РС Mog 6 Ак) Ma | 1470 | 1339 


$S1T3263N.. ... Landmark V2 0 


Morton S14 0 


136 
656 
3851 rl ВОВ 2$ 1128 004885533 ИЯ 
EN sid BO486OQC 23 $95 — 804450542 $108 


111.5 
70° 


1190 Бай Ғ42 luisesai|LAL UM) 1° 


ирина” == iie err E D ыы a 
65-210 тріску 1 4 40 
COMMER ме Acprch operation CNTY 2UV 22/V Tha ord lel 
M rom MOP caia S/COTI V 42/4265 ur В rated ғаға 
MODEL ТҮРЕ РУК ch Sobwore ind External 577,00 іметші $26.00 
[^71 Кє $188 ғал MODEMS 
19м5 DE $5195 9600/2400 for PC and PS) / WinFgs or Box селе $44 
17$ сє 5199 9600/2400 [qr 419? 
15м5 КЕ $224 14.4 BPS For PC ond P51 112% 
12м5 pt 5228 РСМОА 2 0 9600/2400 $178 
12м5 ЮЕ $298 РСМОА 14. 4/14.4...... $318 
105 — SCS $548 
12M5 ЮЕ $478 
1045 ЮЕ 3576 
1048 SCS $1299 


NEVADA В THE LARGEST SELECTION OF MEMORY PRODUCTS 


Call for our updated guaranteed lowest prices! 
CYRIX Coprocessor 


385DX 4,548.00 


VESA LB MOTHER SOARDS! 


28502766 as 
48805 w/o СМ} .....—...--—.. 


нк... ФЭБ 
— — 9418 


(OM 3 eT, 1 ree 
We cory в complete бов of motherboords, Сой with your 
Paquensnentéy! 


CLOSROUTS Hec AT/XT Computer Cow “/150 «о? power 
месі), 4 Bor 2 bront/Zinternal, XT MB Copot . Power, turbo & НО 
LEDS, 16 3/4* X!9 1/27 X 5 1/2" Ly 31 49? |. YOUR РЕСЕ $49 


SPECIALS 


28uten Serial Мола... -...... - 

101 Key Keybord — HK Po nh fixus 

Everex О. 1OMB 1482 Beard 

13" SVGA Monaor 1280 X 1024 ( 28) 

tA" SYGA Mondor 1280 X 768 1 264 

14* SYGA Mondo 1280 X 1768 ( 39) 
LIGUIDATIONS. 

1 dia Ethernet Cambo МЕ 2000 Compatible, CoAmal + Twisted 

YOUR РИСІ 549,00 


элт Simms 


- Pin Call with your best price 
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Clark Gaublers copracissons 
for 386 2Х 

485082 16/32 $268 

485SR12-20/40 $298 

48400Х2 20/40 $318 

4860852 25/50 3358 


корал! OU COOLING FAN $14 
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a IBM ps/2 Memory /47/// 5574 Momory Laser Printer Memory 
[| MODE. MEMORY PARE PIXE MODEL MEMORY PARTIC РАКІ MODULE МЕО 2MEG IMEGIMEG SMEG SMEG 
- етих - 2М6...... N/A „393 Deskpro 386/ $ mdi Дра ид бы - 
o A — ЖШ А, 16 мешин, ТУРМА 108069-001 $238 1BP4, 4 Uto Е 4. 48 $214 
M zum. —— OMB... N/A 1328 2МҺ 108067%/7і $448 Compaq Pogemark 15 & 20 $90............ $189 ........... $388 
В AMERA Enterprise 485, Hurdia 488, 4648 108070-001 $398 Epson Achon Loser В, 8000 $195... 5242... . $329 
Г Sprints 48А (ой по... 2... ANB... N/A $188 Ошірго 2606: 264-20, 20€, 25;25Е_...1МВ 11321314001 $59 Epon e 6000 ond топу тие — $118... $198 
i ема МИА $648 ама 11313200! $208 Айыл Loser 1000 & 1500 $138... $274 49% 
PANTHER GA? 2194 195 УУ 25/1 ond 286/5X (2121) 2МА 9219935 $108 — Oadpro 3845 __ aN Beard 112534001 $299 — Fuytw 7100 & 7200 $199 $279 
|| аа 9292694 $208 "es Ал hodis 112534001 5248 HPDnlgsi 500. 500С and 550C $59 
25/2 30/286:25/206, Ади Bed 1497259 sux 305348 125 36620.25 AMR 113645001 $299 M92, 20, $109... $189 
L Fujitsu $ YEAR WARRANTY 305360 194 Сидр 386/33; 386/231; 485/25 3, 30, 39, 22, Pe . | $133 $199 
В| кюз SII | SPEED T" oost | 75/2 355%. 15, 408%,70-£61, 041, 121, маре bed 6450209, с АВ 115144001 904 HP Loser іші 1115, 500, 1200C $198 5398 
В| 2423/5 (3.5°) 42088 12м5 сяло $ыв | 3479011. S4F3077, 800, 4555. 4836, P70, 595, 6545 XStohon. GMB 116551001 4426 GM Loser 4019, 4019 (2 548] — $139 .... — $188 
B 2624A/S(35*] .. 598 12М5 СЛОЕ $548 12041390... . IMB 6450603 $49 JZ2MB 116568-001$1458 Фм Lover 4029 ALL MODELS $130... $198 
26945 (3.5)... 1080ма TOMS Су $874 29b 6450604 МІЗ  Spuempro, Orilpro. . 6 SKT EXP BRO МеВ 116569-001 $279 МЕС 90, 290 nior mne $128 
D 2217 = 174058 1065 SC 51348 #52 50. 502, 555Х. 40, 655K 000 Z AMB 1497259 $198 Compaq “М” i n 2 HMB 127160001 $270 NEC 95 . $108 
ЕС Vite эшн ми аы =з э 
36544 1-4 MB FOR 25/2 50 & 60, 2085159, 458 $259, 464. Dinkpro M , буметрғо UT bel 062500 $125... $208 
 Corauhoet, Essential & Expert models xd], x44 A PS/Voluspoit Series 120160001, Compaq Pro барыс IMB 118658001 Parco 4410/4430 you 
I| МІС FIL eo sem umm е reri i-i 
except Ска sem. s . eb %4 жап 90% Fanoson« 4420/4450 ВВ): =... % 
n M-— (6А 9629291 $428 АМБ 11849000! 5168 Ғоғазоғс 4450 5105 
2210 ML. - 25/2 70-A21; AST; B21; Bó}, PS/1 BA 12887700! $198 Fonmone 4455 om ca IR 
[| BUB... ‚, 17508 — 1045 СУЛОЕ 51209 Comubont, Esserticl & Expert madels x11, Prchna 3/25 & 257. eee. 298 14173800) 388 ONWS41D , $119. $199 .......... $247 
Bj 1545 seco 174848 — 14MS СӘ $1294 213 & x14, PS/Valuepomt Cxx series... 2... IMB 6450603 $49 BmB 141742003 $348 бю (504 . $129 $179 ........, $249 
| 1926 [H 210048 11м5 sca $1688 WS 6450608 $88 Proline 4/259, 4/33, 4/50... IMB Module 141683-001 194 StarSeript 4 $128 $178 ...... $258 
1936 I ............. PS/2 355X, 15, 405Х, 555X, 15, &55X, ......4мё 347293) $178 AMB Module 14168400! $168 Гоа Рода Laver 4 ‚, ия HP 
- р5/2 90 XP, 95 XP, P75 [Poi], $4 57 (cl) " BMB Module 14168500! $154 ПХ1/9517/952% $48 
76, 72, PS/1 Pre 2123.. 2М8 5450902 $75 Compaq Pro Зума ........................ ТАВ 149220001 $484 
E PS2 90, 95 XP, V7 5 (Poir) 56, 57, (all) 22М8 149147-00151524 Major Laptop & Notebook Ме 
Р5/1 Соль, Езмеісі, Expert al}, 213 р mory | 
D Rua PE REIS RAD a am вазоне size МИ кылый & сыни Memory моон MEMORY parts мке В 
a BMB 6450130 $348 Contao 320, 125... .. 13949700! $108 ATAT Solon a в... 2 37650 2% a 
ü P$2/2 355Х:15; 405Х........ ....... .... ВМА 6450129 $348 E-4 139498-00! — $188 ама зы $298 H 
P$2 70’ь and 80's ..................... 2-88 6450405 $297 бмв 179499-001 $348 Bondwwl$-310 cu ne TAN 23050-07100 $108 
- Е ТМВ 343077 $388 Comro A/K... vunu AMB 146520001 а икре ЗО Ноно. „жамы  FRPOMBA 8149 ü 
ntel 32 ЫТ BOARDS 4 B4B 144521001 — $38 Ол. 
ТЕР іп > Cassie Memory Board Р5/2 80-А21; A31; ААТ. дәф 6451060 $248 ТАВ 144572001 — $798 Mod MROMBOO $496 ~ 
jai E ee ar ape urn МЕРОЙ № | 25/2 60-041 Lee e ма 6450375 $88 971/284. „о. МВ 10735-00} $75 Dell (орюр 212, 320N: 320N« 248 Mod 316-3294 $129 · 
ü тариа ыста = 75/2 80-111, 311, 121; 321.081, 161 , 2m8 6450379 $118 ave — 11022700! — $218 CS one ‚ =. о Ha al 
2 PLUS 547336, e МА 11830300! 179 ' 
2 to OMB [лаз IMEG М5) 298-3239 494-3798 BMS $448 4B — 118305001 $218 Epson NB SU 2м8 Mod А808771 {168 
E РЇ Dri м be28 0.200 oss е 117082 001 99 EPSON 25C Nowbook .. жама АМАЛ! $226 B 
oppy vrives Laptop Memory 2M& 117081000 599 Eees Tempo LK, 020 .. 248 00180 59 
a 3369788 $128 a 
i sa ыг si фм Есет 3368/20 c Ne “we Е" е aes ys 
ue . "m" 1125001 mm | 
i $27 ма 336934 dE. ам — 121125000 $238 Ced laSOSX .. — o 24 6200203 ia D 
ü on оф + Ue 100/20, 25, 25C 248 129769001 5138 Goklwor 5520. 38655 А D 
амр — 129789002 5938 ім N/A 9298 
B EE асаа s 2М8 0761419 $168 вәд — 129769003. $598 NOR 3120 момо ме Mod 21206104 529 № 
В Thinkpad 700, 700C, 720, 720С AM& 0701420 $228 МА — 129769004 508 NCR 2170 Nesebook ме — 31290104 $299 № 
В "—— po — od LTE Lee 485/25C uu. АВА 142327002. $208 аі г M^ юв D 
——- ——- Qh 1025700 ый 
ЧЕ PS/Ncie NS ма уакы $108 Фа тён se -— „ы сы 434. 
- 8% Р5/2 Model N51, Notebook ЫС. SX оме 0701826 $106 ШЕ ШШ ШШ иш шп ип ип өш ип ию шп ип шп иш шп аш аш Ор + pa ta - 
16 В iva 0701627 $268 Sonyo |758; 1848 & IEOS 208  MBCHAVIM2 —$78 
a scs SMB 07G1828 $448 Simm Modules 4 Shop 6220 . Ne cen $8 Ш 
E sca laptop 3395, LOSY & PSNOTE 182 24 тА - Pop Жоқр крон ілкейі Se dde odi $5000 6 Shorp 64-40.6781 .6681.6265 _ amë N/A S% p 
- EA p= b din 3388 № rn Ba imde өз sans aons В Sr B50! Cobra E" N/A ©з , 
ESDI T. etebook M Т Trovelncse 2000... іне 25880340011 $78 № 
TOSHIBA Laptop А Neteboo ^ B 2:6 $$ $312 95 И? == 
- E MODEL MEMORY PARTE ткір TMEGKD % io $6 352 $50 $e В а е айбыны анн “ғ 
Cobles 11000 SE/LE/XE ...... . .2Mà  PABSIZU 188 m ІМЕОХ? $37 $45 $48 $55 $64 қ 
| cones T2000 / 120005Х.............2Мё РАВЗІЈЫ 488 № днб САШ WITH YOUR BEST PRICE D Ld mau IAM P - 
$92 Т2ООО5Х/Т10001Ё es ne A — PABQI4U $218 № là MEG X 9 [J6 CHIP] $799 en 
D| 542 BMB — PABJISU $418 gg 258534 1МЕС (72 Ри] |! 
Bl с 112003... 248. РАВУ $102 8 512236 2MEG (72 Ре) s $108 $128 emory D 
ЧЕ Б... .2М8 РАЗ $105 Ш tus амЕС [72 г) $179 $184 $248 ымы ЗИЯ мәсе — 
ü j|; M 2wB — PA2OOUU SPB щ 406150072841) $698 $738 $us "s aime B 
Г BMA Рл20020 Pure AEDEM 33930 ШАМ YESS e sss. юм молы 54 [ 
] CLE -Е--Е- металы сыншысы ааа — SQ *° mum па D 
а ADVANTAGE BROX 
Dip mammam ONLY 300 COPIES LET! | TOS M DIM D-Ram Chips MOVES — me тыш ма № 
Ole Меніне 2000 Rel. 3.5 | 13200... 5 2м РАВЗ07Ы $118 DESORPTION 150М5 12045 10045 MONS ТТТ nap 
|| ie These ore the восі 4MB РАВУО 5214 64Х4 $195 $225 $245 $2.95 46 rub »4 көр! ио | 
ЧЫ kr ove 530000 | 13200 с _ 298  РАВУВИ $108 2380 ТАПС $195 8225 Co шін == - m8 
Е - WE Мое fuos 498 — PABAITU $224 25611 $145 $185 $240 5300 3315 $220 oe 
B d | бте tock br, BEEN mo... 3B PAYU ВБ 25654 ра Wo mo Ма en № I ЕЩ 
ви с || $99 DIOS 2м ҒАС) ig ПЕС $440 $490 3575 3645 $675 ищи MANS. 21193300, NONO 0 
0] № па ка а = = dl RETA. $495.00 е ы рт Е 24 ои se D 
В € ъв оғыз qw» р 
АРД 484/25, DIP AO КОМДА 
Г де темама 42752) 284/13 0451/20 жаға йы Г. 
a Tome es Жою иу Й 
Ц 14500, 14400, T1 900C 3 3VCATS «мВ ша ил | 
— ин ша уз р 
э — па СААД IEOS ОО IC "m se g 
5 For U.S. an di Orders only голос” 28 MEC NE | колм а ня 
HOURS: М.Р УАМ-6РМ / SAT ТОАМ.-ЗРМ PST ама қатса жолы” еее = 
TECHNICAL & CUSTOMER SERVICE CALL: 
қ TERMS: SHIPPING: UPS [Min 58.25) Shipping charges CONDITIONS: rient iar = d ЕЕ @ = Tec 
B (702) 294-0204 are non refundable. Purchase orders from Unreerubes, days. No refunds or exchanges 30 doys- WARRANTY | ед [NEVADA | 0 
PURCHASE ORDERS & INTERNATIONAL ORDERS Fortune 2000 & Government Agencies, ee REPLACEMENT ONLY. ALL PRICES FINAL PRICES SUBJECT DISCO 8 684 Well compute HM " 
| gl. odd Cosh TOCHANGE sfr rodemarks Ы s Rood Г 
ЕАХ ТО: (702) 294-1168 COD P ү iers check) nip а 5 convenience only. T P 
B : oreregisiered rrespectiveCo.'s,386,387,287,5X, Boulder City, NV ü 
| WEBUY EXCESS INVENTORY DHL Ups are Irodemorks of Inte Corp. 89005 1 


Circle 209 оп Inquiry Сага. 


| - 
„WE BUY excess inventony | Мз ЮНЬ dene UD) coroners hl cop ||| (| 805 ШЫ 1 


THE SIMPLE 
CONNECTION BEHIND 
COMPUTERS AND 
BACKPACK TAPE DRIVES. 


It's fast. It's small. It's reliable. It's incredibly compatible. 


Backpack is the best selling parallel port tape drive and |Mbps transfer rate, Backpack is the smallest 
on the market. We'd like to tell you why. and fastest parallel port tape drive you can buy. 
With Backpack, tape backup is quick and simple. Micro Solutions is dedicated to the perfection 
Just plug it into your printer port and 5 ready to of backup technology. 

use. Мо hardware conflicts, no slots required. One CD-ROM, hard drive, and diskette Backpack 
model fits all IBM PCs, compatibles and portables, drives are also available. Call today for ordering 
regardless of CPU speed. information and a dealer nearest you. 

Backpack can store up to 250MB on a tape using ! 

data compression, is completely QIC80 compatible, Шынын бын айм ы 
and reads QIC4O tapes. With its compact size MicroSolutians : west Lincoln Highway Dekalb, IL 60115 


Call toll free: 800-295-1214 


Circle 213 on Inquiry Card (RESELLERS: 214). 


Notebooks 

Thinkpad 750С MB Stock 845 
with 14.4 fax modem, docking station, internal CD-ROM drive, 
lap link, DOS, carrying case, stereo speakers, Win fax, Windows 
3.17 and lots of other CO-RDM software 

Thinkpad 350/350C 4MB RAM 150/250М8 

Thinkpad 750/750C 4MB RAM 170/340MB 

(Please call for prices and availability 

Р5/ ValuaPoint Local Bus systems 

6381 W50 486DX2/66 4/212МВ 

6382 K50 486DX/33 4/245MB 

6384 №70 486DX/33 4/340MB 

6384 X70 486DX2/66 4/340MB 

6384 V50 486DX2/50 4/212MB 

6384 V71 486DX2/50 4/340MB 

Mini Tower Models 

6387 N50 486DX/33 4/212MB 


6387 V81 4860Х2/50 8/420MB 

6387 X70 4860Х2/66 4/340MB 

6387 X91 4860Х2/66 8/527 MB 

All models includa 00$ + Windows + mouse 
Pentium Models (New Release) 


(with PCI focal bus) 

| Micro Channel Machines 

| PS/2 90-OLF 486 0Х2/50 8/400MB 

| Р5/2 95-OMF 4860Х/50 16/400MB 
PS/2 95-OMT 486DX/50 16/1G8 
Array Servers 


Array Pentium Servers 


9595 3PG P/60MHz 16/3 X 540MB 
9595 3PT P/60MHz 16/3 X 1GB 
9595 30Т P/66MHz 16/3 X 1GB 


ПМ NOVELL SPECIALS 


Netware 3.12 Netware 4.01 


ADAPTEC - 


WE CITIZEN EPSON MOUNTAIN TEXAS 
STOCK: „BOCA INTEL HAYES KINGSTON yao MENTS — INSTRUMENTS 
* CALCOMP CREATIVELABS MAYNARD LOGITECH MEGAHERTZ 


MultiMedia 


Miscellaneous 


we А. му _ 


[i HEWLETT 
SYSTEMS PACKARD 

Omnibook 300 386/25 2/40MB 2/10MB 

Omnibook 300 486/25 4/40МВ .................. ET NET 
Netserver LM DX2/66 16/535MB/1GB 


Netserver LE DX2/66 8/16В...................................................... 3894 
Plotters 

best offer 

DesignJet 600/600C best otter 


Printers 


HP 1200 C/ps 
HP 5506/5000 .............. 
ScanJet lip/licx 

HP 4SIMX/4SI HP 4L/4ML 


HP 1200C 
Complete product range avallable from HP. 


Notebooks 


Toshiba 
11900/1900С 4865Х/А 4/120MB/200MB ....................................... call 
T4600/4600C 486SX/33 4/120MB/200MB 
T1950CS 486DX2/40 4/120MB/200MB 
11950СТ 486DX2/40 4/200MB/340MB 
Т6600С/16600С0/16600С0У 
Naw releases 
171910/1910С 486SX/4/120MB ............................. Q- 
Т3400/34006 4/120MB 
T4700/4700C 0Х2/50 4/200/340MB 
TEXAS INTRUMENTS 
Т4000Е DX2/50 4/200MB (active color) 
T4000E 486/75 with over 400MB 
МЕС Technologlas 
Versa 4860 X 2/40 4/200/340MB (color & mono) 
Versa 4860Х2/50 4/200/340MB (color & mono)............................ „сай 
We alza carry Epson, Canon, Teraa Instruments, etc. 


upon request. 


Conner 40754008, 2200475 
Conner $20108 


MANAGER SPECIALS 


Notebooks ГОТРАП 


Contura Areo 4/25 4/84МВ/170МВ................................ 
Contura Areo 4/330 4/120MB/250MB 
Concentro 4/25 4/120MB/250MB ........... 
Concantro 4/33 4/250MB 

Сотига Notebook 4/25 4/120 ... №, Spatial 
Contura Notebook 4/25 color 4/120... ——]ÁÀÀ— 
НЕМ ВЮ RELEASESProlinea Mini Tower Seres - 

LTE Lite 4/400 MHz 5епе$.........................ф атша е v GALL 
LTE Lite 4/50C MHz series... ишиме 

LTE Lite 4/400Х 8 4/50CX TM series .. 

LTE Lite 4/75 MHz with 510MB disk 

(all new LTE Lite modals have PCMCIA slots) 

ProlineaDesktop Series 

Prolinea 4/25S 4/120MB/240MB 1050/1280 
Prolinea 4/50 4/240MB ..............................................................1859 
Prolinea 4/66 4/240MB ..............................................................1878 
Prolinsa Mini Tower Series 

Prolinea 486/335 4/170MB/340MB .................................:1420/1559 
Prolinea 488/335 CDS 4/340МВ.......................................... 

Prolinea DX2/50 4/240MB/525MB 

Prolinea DX2/66 4/340MB/525MB 

Daskpro Series 

Deskpro 4/33M 4/340MB 

Deskpro 4/50M &/240MB 

Deskpro 4/56М 8/240МВ....................... 

Deskpro 5/60MB 8/270MB/525MB ... — 
Deskpro 5/56М 8/525MB ........................................................... „5500 
Нем Cost Effective Servers 

Prosignia VS DX2/66 Model 1............................... 
Prosignia VS DX2/66 SCSI 535MB/1GB .............. 
Powerful Servers 

Profiant 1000 DX2/66 model 1 

Proliant 1000 5/50 model 1 .................... ——— CALL 
Proliant 2000 DX2/66 model 1 

Proliant 2000/4000 5/60 model 1.........!................................ CALL 
Prosignia DX2/66 model 1 

Prosignia 5/60 model 1....................... 

For Network or Unis Server solution special configuration available 


„1399/1650 
2175/call 
„2450/2640 


ка эээ эз CALL 


Hard Drives 


Quantum 1GB 
Maxtor 170/245MB ...189/245 
Maxtor 340/540MB ...310/575 


PRINTERS 


| 

| Sait yp О -— Bue Digitizer 12x12 (4 button).......920 | NEC 3Ебе/4Ебе............................ 620/740 | Epson 1087071170... „485/620 
ProAudio Multimedia System ll............. 799 | 9umma Digitizer 12x18 ........................ 520 | NEC 5Ебе/5бР.............................. 1150/1399 | Epson DFX 5000... 1365 
Fusion Double CD 16 int... 499 | Houston Instruments plotter NEC б6ЁбР/ЗРб............................. .2399/2750 № Epson DFX 8000...................................... ..2257 
Sound Cards DMP621/DMPE2.................... special/3040 IBM Motherboard SLC2 Epson Laser 1500......................................... 
Sound Blaster 16..................................... „145 | Calcom plotter/IOline plotters ............... call | 50MHz/66MHz/75MH2............... 250/300/700 | EPSON Laser 1000... 
Sound Blaster 16 SCSV/SCSI ASP.......220/245 | Intel Satisfax 400 Modem............... IBM Patriot VLB controller/IDE ............. Во ee NE жесе 
Pro Audio Spectrum 16............ ae 145 isfax 400E Modem ................... IBM Tomhowk VLB card 1МВ.................... 99 ОМ! es 2... 315/440 
CD-ROM Drives 4 Fax Modem................. PageMaker 4.0 (PC/Mac) ..............—- C3 E ——— ep —— 

писи tente ке нн sonantes енен, Best Data 24/9600 Fax Мобет...............59 пианино 
ны Pinnacle Optical Drive ...........................call а a 
селенмен nnne HP Optical Олив... 20M | NN M MER ue [oan 

МЕС 3XI (intext)..................— 499/565 | vea ы ы ы ыы can APPIE 1$ aiso avaliabie NOW | Kodak DICONIX 18091... sss 
NEC 4XI XS M cmm can L КаК Optical Оп\е........................сзї# а бейев.._._... са T 


Toshiba TXM 3401 (int/ext) 


BOGS уф в ификиичиииниь 


Graphics Card & Controller 


Diamond Viper 2MB У.В................„ ва! | AGS ВМ О н Tm 1379 | Quadra 840 series.........——— —" Tape Back-UpDrives 
Diamond Viper 2MB PCI МІВ .................... 450 ACSIBM75MHz.... и" 1780 Quadra 605 вегіеб..................................... call № Colorado Jumbo 120/250 Int ...........135/185 
Diamond Stealth 24 VLB/1SA..................... call Above systems include es od Quadra 660 5еПе$....................................... call В Colorado Trakker 120/250 Ext .......... 250/359 
ATI Ultra Pro 2MB ISA/VLB ................ e Mid Томаг Case Mac Powerbook series ............................... call | Syquest 88 meg kit INVEX .............. 525/825 
— • AMB Ram & 245MB Hard Drive Power РС Models Yu — Tape oe Irit .................989 
— • 1.2MB & 1.44MB Floppy Drives Power PC 6100/60МН;..............................са!! ens сең та" 5 ham 
Bk. 299 | “ІВМ Tomhawk VLB Graphics card 1MB | power РЕ 71008802... call || Colorado Power Tape 4GB Ext... 1385 
Adaptec 2742 EISA Kit... 320 | ° ІВМ Patriot Drive Controller ? хаг e mem Pe : C8" Wangtek 525MB/1GB Int.............. 560/720 
Adaptec mini SCSI Trantor * SVGA .28 1024x768 Monitor ml acinis МЫШЫ iani ИШИН. Ё ы ин ВИТ, NN — 1099 


Adaptec 1510A SCS! 16-ISA...................... 


* DOS, Mouse, Windows, 101 Keyboard 


Ré848"vévnbtruubEóveésttuven 


scanners, adapters and accessories. 


*"»uwbrenusums 


| We also carry Exabyte, Mountain, etc. 


Computerlane.. 


Corporate Accounts 
Volume Discounts 


242 BYTE MAY 1994 


Outside California: 1-800-526-3482 


i Inside California: 818-884-8644 • FAX: 818-884-8253 ,аюымкананла 
% CASH D U 
Consultant Orders 7500 Topanga Canyon Boulevard, Canoga Park, CA 91303 Visa, MasterCard and American Express 
Wel come also accepted 


Hours: Monday - Friday 9 -6, Saturday 10-5 


Compaq Is a Registered Trademark of 
Compaq. IBM is a Registrered 
Trademark of International Business 


Prices subject to change without notice. 


Circle 203 on Inquiry Card. 


Printer Port Connections Are 
The New Tools Of The Trade. 


nce you discover just how easy it is to 
! install a backpack CD-ROM drive to your 
» computer, you'll never be inconvenienced 


by conventional installation methods агат. Just plug 


backpack into your computer and you're ready to 00. 
No interface cards, hardware conflicts or expansion 
slots required. Because of its unique printer port 


programs and view Kodak" Photo CDs too, with 
CD-ROM backpack. Compact and versatile, you can 
expect backpack to go wherever you go, bringing with 
you the wealth of information CD-ROM storage makes 
possible. Printer pass-through is included. Tape drive, 
hard drive and diskette backpack drives are also avail- 
able. Call today for ordering 


interface, backpack fits all IBM PC compatibles and information 
portables regardless of CPU speed. In addition, a built- and a dealer 
in audio circuit with both headphone and line output nearest 
jacks allows for connection of sound cards or Hi-Fi. уой, 
You can run thousands of your favorite multimedia 
CD-ROM Drive 
MicroSolutions 
132 W. Lincoln Hwy. DeKalb, Illinois 60115 Telephone 815.756.3411 Fax 815.756.2928 Photo CD symbol 
Call Toll Free 800.295.1214 AE шике» 


Circle 211 on Inquiry Card (RESELLERS: 212). 


TapeJet 250 External 
Tape Backup 

This external tape backup drive from 
Multiport offers mobility. There's absolutely 
nothing to install. Just connect it to your 
printer port, load the software (1 disk) and 
you're in business, Naturally, И сап be moved 
around the office to backup all your com- 
puters, even notebooks, and it's fast, very fast. 
9.7MB/minute to be exact, Order #49206. 


NEW 3.5" ТАРЕ _ 


"INA m 3.0 


Every WordPerfect for DOS user will appre- 
ciate the many enhancements that 
ScreenExtender brings to this popular word 
processor. ScreenExtender allows you to 
choose up to 25 different screen sizes quickly 
and easily without ever leaving WordPerfect, 
eliminating the need to jump to page pre- 
view mode. Requires WordPerfect 5.0 for 
DOS or later, Order #32200. 


CORE INTERNATIONAL'S 250MB 


This QIC-80 Tape Unit, from CORE Interna- 
tional, is aslim, high performance 250MB tape 
drive. Here's what makes this tape backup at- 
tractive besides a very competitive price: 1) 
| Ferrite read/write heads. (Brass is used by all 
other manufacturers because it costs less). 2) 
It'll fit in your 3.5" drive bay, but comes with a 
5.25" adapter as well which means it going to 
save you space. 3) It comes with the award win- 


INTERNAL TAPE BACKUP 


ning Central Point Back-up Program. 4) It will 
read and write tapes backed up on other brands. 
5) It has an incredible data transfer rate of as 
much as IMbps. 6) А simple step-by-step 
manual is provided, making installation a 
snap. Comes with a preformatted DC2120 data 
cartridge. Includes both DOS and Windows soft- 
ware. Quality, Flexibility, Speed and Compat- 
ibility and look at the price. Order #40209. 


Turn your 286 into a 486 with a Single Chip! 


к Math иктин 


J Me p .$24995 $29995 


Order #40000 Order #40001 


| ux pal out the old 286 chip. Then plug in the new 


ake-it 486. Your upgrade is complete! There are no 


BIOS changes, no jumpers, no dip switches to set. it will 
B give you a 400% increase іп kon your software will 


recognize your system as а 
new programs requiring а 3 


жүн access Lo many 
or 5 и and you сап 


run Vindows in the enhanced mode 


Dara [X Ti 


DIRECT 


HOW TO ORDER: * Toll Free in US or Canada (800) 25]- ч * отино Оев, call (602) 813-3100 ® Fax your order to: (602) 545-8090 
SHIPPING: е Shipping $3 (in Continental US) е 531 E. Elliot Rd., Chandler AZ 85225 е U.K. OFFICE 0734-819960 е GERMANY 0221-39-60-98 


Specify type of chip when ordering. 
Chip is PLCC type. PGA adapter (no 
charge) order #40002. Add $49.95 
for LCC Adapter, order #40003, 


Call for 
FREE CATALOG 


. Making You More Productive 


WORDPERFECT 6.0 FOR WINDOWS 
Take full advantage of Windows and have the 
convenience of your favorite word processor, 
too. WordPerfect for Windows gives you the 
built-in desktop publishing features, the Adobe 
Type Manager, button bars and much more 
for unprecedented PC power! Considered by 
the experts to be the most powerful word pro- 
cessing tool, while remaining remarkably user 
friendly. DOS Version 6.0 also available. 


WordPerfect 6.0 for Windows 
#36561 3.5° Upgrade from WordPerfect 52 989 
436562 3.5" Competitive Trade-up 114% 
#36560 3.5" Single User 5268” 
WordPerfect 6.0 for DOS 

438648 5.25" DOS Upgrade (from ҰР 5.1) * 98% 


$10 OFF 
Each 
Video 


Isa Windows 


a a бел жи бегілі 


BORLAND OFFICE 2.0 FOR WINDOWS 
А professional software packages that gives 
you a trío of power for computing solutions, 
integrating WordPerfect 6.0 for Windows, 
Quattro Pro 5.0 for Windows and Paradox 4.5 
for Windows. Designed to give you a consis- 
tent look when switching between programs. 
Includes the new Workgroup Desktop that 
allows sharing information easily among 
your staff. Give your office a power boost! 


#39650 525 Competitive Trade-up 814% 
#39631 5.25" Single User (DOS Version 6.0) $268% 
Borland Office for Windows 
#30014 35° Upgrade 

#30015 3.5* Competitive Trade-up 
#30013 35" Single User 


5233" 
6269" 
43599 


i НЯНИ а INQUE 
BH FU E 


= 


Nearly 150 different titles available from ViaGrafix's extensive 
library of training videos, with advanced and beginner versions. 
Prices range from $29.95 to $59.95. Call for complete list. 


NETWARE • Peachtree 5.0 

e Netware, DATABASE 

® Netware Bundle (6 tapes) e Paradox 4.0 

WORD PROCESSING е [eaming Q&A 

© WordPerfect 5.1 * Intro to Access 

• WordPerfect 6.0 е dBase IV 2.0 

® Microsoft Word 5.5 e FoxPro for Windows 
ә AmiPro 3.0 

e Professional Write 2.2 
ACCOUNTING 

* Quicken 6.0 


e Ventura Publisher 
е Pagemaker 5.0 


Circle 233 on Inquiry Card. 


DESKTOP PUBLISHING 


e Freelance for Windows ® Norton Utilities 6.0 


е CorelDraw 4.0 

* Harvard Graphics 

® Aldus Persuasion 2.X 
• Microsoft Powerpoint 
DOS & WINDOWS 

е Learning DOS 

e PC Viruses s Pascal 

e Windows 3.) ® Basic 

e Advanced Windows 3.1 ® Visual Basic 

е leaming C++ 

® Many, many more! 


* Lotus 1-2-3 

е Ошашу Pro 

• Improv 

® Excel 5.0 
PROGRAMMING 


* Programming in C 


SPREADSHEET 


KEY #BM2 


Jameco Motherboards 


е Motherboards also 
available without 
CPU! Call for details 

• Diagnostic and 
operating system 
software available 

* One-year warranty 


наны 
422 


95231 


80486DX 50MHz w/CPU ..$789.95 
103906 — 80486SLC 50MHz w/CPU ..399.95 
95222 80486DX 33MHz w/CPU ...549.95 
79214 80486SX 25MHz w/CPU ...289.95 
82333 80386DX 40MHz w/CPU ...239.95 
82350 80386DX 33MHz w/CPU ...219.95 
101821 803865Х 33MHz w/CPU ...124.95 
84945 XT 10MHz w/CPU............. 79.95 
RAM Memory 
41371 41256-100........ 256KBx1 ....$1.95 
41398 41256-120........ 256KBx1 ..... 1.85 
42251 511000P-80 ........ 1MBx1 .....6.49 
42219 911000P-10 гац AMBX1 .. ...6.25 
SIPPS 
41700 421000 АЗА-7ТО....1МВх9 ..$54.95 
41718 421000А9А-80....1МВх9....49.95 
41697 421000A9A-10 .... 1 MBx9....47.95 
SIMMS кош. 
41523 41256A9B-80 ...256KBx9 ..$14.95 
41486 41256A9B-10 ...256KBx9....14.95 
41589 421000A8B-80 ....1MBx8....49.95 
41742 421000A9B-60 ....1MBx9....57.95 
41761 421000A9B-70 ....1MBx9....54.95 
41769 421000A9B-80 ....1MBx9....49.95 

SIPP to SIMM Converter 


* Use SIPP's in place i 
of SIMM's тер 

* Upgrade from a SIPP 
motherboard to a new SIMM motherboard 
without buying пем RAM 

е Fits into standard 30 pin SIMM socket 


93382 SIPP Module Converter ....$11.95 

курп & чы 

H h uM "ЧЧ ЕЕЕ 

' : LUI гү кү = ж 

A Ut = 

78271 32-key keypad ............... $59.95 
20431 84-Кеу keyboard .............. 39.95 
17128 101-key enhanced ........... 74.95 
17138 130-key enhanced ........... 99.95 


Computer Power Supplies 


ғ Fits most popular desktop, — 
mini vertical and vertical 9 
cases ” One-year warranty Г 

* B088/80285/80386 and 
compatible » Built-in fan 


19465 150 Watt (8088) 
67467 200 Watt (8088) 
19545 i | er 
19553 200 Watt mini ................ 
65728 QU EE «сессия 
сечена a Cards Г | 

» B088/80286/80385 

and compatible 


* One-year warranty eee 
* Expand your memory or enhance your 
graphics capabilities 


93642 VGA Hi-color card ........ $139.95 
67459 VGA card ...................... 59.95 
91230 Monochrome Graphics ...... 39.95 
29313 32MB Memory card ........ 

19975 (8088) Memory Card.....,... 
Parallel Printer 

Cables and Adapter 

28895 РРС Абарї!ег.................... 
28716 PPC6 6'- straight cable .......... 4 95 


28708 PPC12 12' - straight cable......... 8.95 
28741 PPR6 6’ - right angle cable........ 6.95 


9-Pin Serial Cable 

31721 5АТ6 9-ріп serial cable......... 4.95 
DB25-Pin Extension Cable 

39538 25M10M Male to male............. 8.95 


Floppy Disk Drives 


* B088/80286/80386 and 
compatible 
* Additional accessories available 


T4392 [02505 350505 ...........-.. 
74384 [0235 2.88MB 3.5'.. 
40774  356KU 
17099  FD55B 
17181 FD55G 
79396 $0540 


Eo DPA. aroari sns 
BROKE. 5.25"... eere 3 
Floppy Controllers 
and 1/0 Cards 


* Опе-уеаг warranty 
* 8088/80286/80386 and compatible 


Multi 1/0 with Floppy Controller 


19895 8088 Multi VO ...................-. $69.95 
19908 286/386 Multi UO ................... 59.95 
Floppy Disk Drive Controller Cards 

19617  Two-drive controller ............... $34.95 
19668  Four-drive controller ................ 44.95 
1/0 Card 

104109 4 Serial, 3 parallel.................. $69.95 
RS232 Serial Card 

78713 16450 ЧАЯТ........................ $29.95 
Conner IDE 


Hard Drives 


* Dne-year warranty 


93286  CP30174E 170MB ............... $249.95 

93294 CP30254 250MB................. 299.95 

93307  CP30544 545MB................. 749.95 

Silicon Valley 

IDE Disk Drive 

Adapter Cards 

* One-year warranty 

10233  ADP20  16-bithard ............. $24.95 

10250  ADP20F 16-bit hard/floppy ....... 29.95 

10268  ADP50  8-bit һага.................99.95 

10276  ADP60 16-bit hard w/ BIOS - 69.95 

10284 AOPGOF 16-bit hard/ .............. 74.95 
floppy w/ BIOS 

74114  ADPG65F 16-bit hard/quad ........ 80,95 
floppy drive adapter 


101670 АПР90УІ Super 1/0 Card (VESA)..99.95 


Monitors 


67491: 

• Supports video modes 
up to 640 x 480 with 
16 shades of gray 

78676: 

• 0.39mm dot pitch 


‚ 
* Max. resolution: 1024 x 768 


67491 
87978 
78676 
66122 


12" Paper White .................. $99.05 
14`Атбег monochrome ........ 129.95 
14" Super VGA ................... 279.95 


14" Super VGA (Low radiation) 429.95 


Jameco 
Accessories 


104441: 

* PC/XT/386/486/PS2 
and compatible 
computers 

* Microsoft? Mouse • One-year warranty 
compatible * Weight: 1 Ib. 


104441 Serial Мои56...................... $13.95 
25970 Logitech Serial mousa............. 74.95 
25961 Logitech Mouse w/bus ............ 79.95 
"OMA | 12 ——— 4.95 
66261 Јатесо Digitizer tablet ........... 199.95 


COMPUTER PRODUCTS 
аз == 66 


Call 1800983194242 to order today! 


Circle 208 on Inquiry Card. 


Mention 
V.LP.s 
564 


Your Опе Stop Component & Computer Source 


40230 — 2764A-20...... о ne 4.49 
39829 — 27664-15....... —— M 3.75 
jS 21128-29 ——— 7.15 
JE 2{128А-20.......................... 4.95 
IMEEM СЛЕВА cnarscneenssasansecessvees 4.49 
НЫП ЕТЕТ voveo заты та 5.39 
RR в. 5.39 
о m 4.75 
14 87; 7 o re 5.49 
НЕДЕ ZEA ID 2 -.....-.-........ 5.25 
ӨНЕ 270012-15..................... 6.49 
65699 276020-15......................... 10.95 
43692 68766-45............... — 4.95 


UVP EPROM Eraser " 


* Erases all EPROM's 

* Erases 1 chip in 15 minutes 
• Erases 8 chips іп 21 minutes 
* UV intensity: 6800 UW/CM? 
* Size: 9.0°L x 3.7" W x 2.6'H 

+ One-year mfg's warranty 


15712 DE4 8-Chip eraser 


HOT SPECIALS 


40MB MFM Hard Drive...$199.95 
PC/XT Case w/ Power 
SUÜDDIV. еее saya ...89.95 
2400 Baud internal 
тойбет...................:. 39.95 
2400 Baud externa! 

АООТ ..svnsevevsescnuvenyss49.00 

- Serial MoUse................13.05 
16-bit IDE Controller .......17.95 
PS2/AT 106-Keyboard (82)/ 
keypad (24) Set ...........59.95 

1 Universal сегіз! parallel 

Converter Verierciiokes vos; DU 
Wall Plug-in w/Telephone 


rote Ip on ТЛ ТИС à 


PC to TV Converter Вох...199.95 


Portable IC Tester 


Qur hand-held IC tester is an 
easy-to-operate, cost effective unit 
that includes excellent functions. 


* Supports TTL, CMOS, ORAM 


41, and DRAM 44 Series 
• Size: 7L х 3.625"W • One-year warranty 


73525 Portable IC Tester 
Microprocessors | 
28147 МЇМ54104М......................... $24.95 
25227 ММ58274М ............................ 7.48 
43158 6402 ....... кая 4.95 
43168 65С02..................... — 5.95 
E m 3.75 
ҚОЛЫ БП M 441.98 
NBN ЕП e eee cna _ 3.58 
51676 КИР ИИИНИН 6.35 
zeus ШИШАН!......ӛ-............«.......... 8.95 
52142 8088 ......... ——— 3.95 
МӘСЕ 8251А................ ———Á 2.05 
52724 
52732 
52417 
53022 
53057 
63081 8751НМ............................-. 24.49 
coc ӘЛЕН ——— 32.95 
1355 Shoreway Road 
Belmont, CA 94002-4100 


FAX: 1980023796948 (Domestic) 
FAX: 415959292503 (International) 


Call for our new 1994 Catalog today. 


© 1994 Jameco 5/94 


New Hours: 
АМ - 5РМ PST 


New Hours: 
6AM - 5PM PST 


Heatsink/Fan for. 
80486 CPU! 


Keep your 80486 cooi! 
* Just snap it in without 


having to remove your 
CPU from the motherboard 
* Siza: 1.95"L x 1.95°W x .80"Н • СЕМ: 6.3 
67660 486 Heatsink w/Fan ............ $12.95 
Jameco Desert Cooler 
* Exhausts hot air out 
е Cools down your в 
computer by more - = 
than 80% ; 
* |nstalls on the back 
pane} of your computer 
• Size. 4.8" L x1.6°Wx1.5°H «CFM: 30 
79011 Desert Cooler ................... $44.95 
TSM 
Fancard |! 
е Circulates air directly on and around boards 
and components prone to overheating 
• Can be installed into any РС slot 
* Size: 13.4" Lx 0.7"W х 3.3”Н • СЕМ: 25 
79020 Fancard 11 eet eee $38.95 
Switching Power Supply 
for Apple ll, 11+ and ile 


• Can handle four floppy disk drives and 
up to eight expansion cards 

* Short circuit and over load protection 

• Fits inside the Apple Il, I+, Ile 

* Fully regulated +5V @5А, «12V @ 2,5A, -5V 
@5А, -12V@.5A 

* Same size as oríginal Apple power supply 

е Apple type plug-in power cord included 

• 110V/220V switchable e Weight: 2.8 Ibs 

• Size: 9.8751 х 3.5Wx2.25H — *60 Watt 

• One-year warranty » Data included 


22269 KHP4007 Power supply .....$49.95 
Switching Power Supply 
for Apple IIGS 


• Fully regulated +5VDC @ бА, +12У0С @ 2A, 
5VDC @0.5A,-12VDC @0.5A • 60 Watt 
* input Voltage: 115VAC • One-year warranty 


85518 Switching power supply .......$69.95 


486 Bare-hones System 


Bare bones system ! | 
includes motherboard, E 
computer case and | 

power supply : à 


* 128KB cache memory 
(expandable to 256K) 

* Memory expandable 
10 32MB 

* FCC approved • One-year v warranty 


95161 486010 40MHz............... $419.95 


pam 


Ы a ay i 8 


* Soma cases 
include 
power supply 

20503 Desktop slide case w/ 

200 Watt power supply....... $129.95 

Desktop slide case ............... 49.95 

Desktop flip top case ............ 39.95 

Vertical case/300 Watt 

pawer рУ... eoo eorr 229.95 

20546 Mini vertical case w/ 

200 Watt power supply ........ 119.95 


7 Outlet Surge Protector 


20511 
20520 
65648 


Recognized as the two best 
PC-diagnostic tools on the market. 


NOW AVAILABLE IN ONE GREAT PACKAGE... 


UNIVERSAL DIAGNOSTICS SOFTWARE ( 1$T EVER UNIVERSAL POST CARD FORALL рс»! 
Fully operating system independent Тһе only Power-On Self-Test card 
diagnostic software. you need to debug any “dead” PC! 
| UPGRADE Recently named as PC Upgrade SERVICE NEWS Named as Product of the Month 
а" Magazine's Utility of the Month. PRODUCT OF THE. in the July issue of Service News. 
FULLY OPERATING SYSTEM INDEPENDENT, €T" his is the only card that will function in every system on the 
BIOS INDEPENDENT, AND CMOS INDEPENDENT. market. The documentation is extensive, and not only covers 


the expected POST Codes for different BIOS versions, but also 

includes a detailed reference to the bus signals monitored by 

the card." — Scott Mueller from his globally recognized book, 
‘Upgrading & Repairing PCs, Second Edition’ 


MICRO-SCOPE Universal Computer Diagnostics was developed to 
satisfy the expanding need for accurate system diagnosis in the rapidly 
growing desktop computer market. 


€ CACHE MEMORY - “Micro-Scope” Ver. 5.0 
now fully tests cache memory and the cache 
controller subsystem. 

€ LOW LEVEL FORMAT - Ability to do 
factory style initialization of all IDE drives, 
together with the ability to do factory style low 
level formatting on all drives, including MFM, 
RLL, ESDI, SCSI, and all IDE drives. 


® Includes pads for voltmeter to attach 
for actual voltage testing under load. 

© 4 LEDs monitor +5vdc -5vdc 

+12у4с -12vdc. 

6 Monitors Hi & Lo clock and OSC 
cycles to distinguish between clock chip 
or crystal failure. 


© Moni Writ d 
@ O/S, BIOS and CMOS INDEPENDENT - to ГЕ Аар 
Does not rely on O/S for diagnostics. Talks to read errors 
PC on a hardware level regardless of the О/5, © Monitors memory write/read to 
BIOS or CMOS setting. distingui i 
guish between address line 
j - " ' e itors ALE 
hard drive, floppy drive, video cards, etc. at. два 
© DISPLAY DRIVE TYPE - Reads and dis- 


© Monitors Reset to determine if reset is 


plays the actual drive parameters for any drive occurring during POST, indicating short. 


type automatically. 


9 i if 
® CPU DETERMINATION - This capability is а of POST without 
necessary for accurate system diagnosis on © Reads POST codes from any IBM 


386SX, 386DX, 486DX and 387 and 487 chip 
implementations. Because each of these specific 
chips has its own unique instruction set, and 
therefore cannot be accurately diagnosed with 
any program which cannot recognize these differences! 

€ MEMORY TEST ~ “Micro-Scope” 5.0 has no limitations as to the size of 
memory it can accurately test. Micro-Scope now also tests up to 2 meg of video 
memory! 

€ MEMORY EXAMINE - Displays any physical bit of memory. Very useful for 
determining memory conflicts. Very useful for determining available 


тит г This is the perfect package for all repair 


€ BATCH CONTROL – All tests, even destructive, may be selected for testing. technicians and self-maintainers. 
6 ERROR LOGGING - Automatically inputs errors during testing to an error log. 


© AUTOMAPPING - Automatically bad sector maps errors found on hard disks. Call MICRO 2000, Inc. for volume . 
© IRQ DISPLAY - Show bits enabled in IRQ chip for finding cards that are 


or compatible that emits POST codes. 
ISA/EISA/MCA. 
€ Compatible with Micro Channel 
compulers. 
© Dip switch allows easy selection of I/O ports to read. 
Ө Includes tri-state LOGIC PROBE to determine actual chip failures. 
® Manual includes chip layouts and detailed POST procedures for all 
major BIOS’s. 


р CM 
оба еп, (Келин сіру discounts and after sales service! 

@ IRQ CHECK - Talks directly to hardware and shows I/O address and IRQ of 

devices that respond. 8 00-864-8 008 == SS 19 
© SECTOR EDITOR — Allows the editing of any sector of floppy or hard disk 1100 E. Broadway, Suite 301 ғ 


media (even track 0). Glendale, California 91205 : 
6 AND MUCH MORE... We don't have enough space here for everything this 818-547-0125 + Fax 818-547-0397 
software can do! 


Circle 219 on Inquiry Card. 


* AUSTRALIA — MICRO 2000 Australia, 47 Centra! Ave. Oak Flats, NSW 2529. Tel: 61 42 97 3983, Fax: 61 42 56 4446. 
e UK - MICRO 2000 Europe, Р.О. Box 2000, Latchworth, Herts, 5661 TG., England. Tel: +44 462 483483, Fax: +44 462 481484. 
* CANADA - Business Data Systems, 169 Burnside Drive, London, Ontario, Canada N5V 1B4. Tel: 1 (800) 267-3424 Fax: 1(519) 453-5420. 


Our best SCSI-Adapters 
just got better... 


Шш Performance, Features, Compatibility, and Price! 
"2 module 


SmartCache III: The complete SCSI solution! | Сы | 


emartCache Ill offers top performance and universal connectivity with all 
major SCSI-1, SCSI-2, Fast SCSI devices, including hard drives, tape, CD-ROM, 
and WORM. 

It comes with built-in support from all major operating systems, including 


DOS, Windows, OS/2, NetWare, Windows NT, NextStep, and all versions of 
UNIX. 
And only SmartCache ПІ gives you a growth path. Optional plug-on Appr 


modules let you migrate easily to caching (with up to 64Mb Cache), as well as full 
RAID capability. Storage Manager, our GUI utility, makes installation quick, easy, 


and automatic. Plus, it gives you on-line and remote control over subsystem See us at Comdex, 
management, diagnostics, performance monitoring, and disk array configuration Booth #N6754 
and control. | 
| ОРТ supplies SCSI technology to the world's largest, most demanding 
computer manufacturers, and has an unsurpassed record for product reliability Call DPT today! 
9 % 


among the foremost distributors іп over 40 countries. 


J | ОРТ 800-322-4DPT 
ыыы | | FAX 407-260-5366 


Circle 204 on inquiry Card (RESELLERS: 205). 


The First Pan-European 
Computer Postcard Deck 
| Targeting the 
Exploding European Market!!! 


If you are a BYTE subscriber in Europe, 
watch for the new EURODECK coming to you in May! _ 
The BYTE EURODECK 
contains a selection of 
state-of-the-art products 
important to you and your business. 


Advertisers! 


The BYTE EURODECK offers you a unique 
direct mail approach to increasing sales 
in this fast-paced computer market. 


“2а S 


Circulation of the BYTE EURODECK is targeted to BYTE provides you with this affordable direct 
50,000 computer buyers in over 20 countries in channel to Europe. For information on the next 
Western Europe. Take full advantage of the benefits | BYTE EURODECK, 


Call Joseph Mabe today at 603-924-2533! 
Fax 603-924-2683. 


Companies outside of North America, please contact your local representative. 


Еш Interactive Klosks 


> Point of Purchase Displays 

* Demonstration Console = 
Data Collections ити 
Training Center 


Features Include: 

Hades ан dede ал 8177-19 Rock Base Unit - pm 

& Modular Design - Credit Cord Reader - Telephone / 
Videophonoe - Printers - Custom Pr 


эт № 
$450 | 


Digital Video Editing 
e 30fps Frome Capture FullScreent е Full Anay of Tronsistion Effects! 


* Editing Scftware Inctuded « Capture Video up to 16.7 Mion Colori 
e Complete Nor-Linear Solution! е Supportsall video Standards! 


m | Less than $ 1000 


14° 28 Super VGA color (М) 
Rear CRT cover 

tional Touch Screen 
17 & 20° model available 


$785 


rn - Dr a ^ч 
I8 |: 1 

JV. ^ FA E = 
E HC a AA ал МА 


Rack Mount Disk Array 
å € Sound Blaster 16 Discovery CD КИ в PROMOTION Raa Time F abbar 
a таный n w/Dual Spoed CD ROM & 5 titles ed um айы 
* Each Drive has own * САМОМ RC-360 & ЕС-570 Cameras s MATROX multimedia products 
Power supply ® SLIDE SCANNERS е 
* Рош! Tolerant * DIGITAL FILM RECORDERS by Polaroid n et үгү n 


9j QM Sottwa 

* BRAVO Silde Maker by Polaroid ә MULTIMEDIA ЕЯ for өтіс ЖИН 
| ә UMAX 24-bit 600-1200 OPI Color Scanners a ANIMATOR РГО 

| e COLOR POINT CH4104 6MB RAM А-52е ө 3-0 STUDIO (with systems only) 


* HITACHI Vidoo Printers 
e MITSUMI CD ROM (FAST 340MS acces) Y Bridge Protessionol (VGA-NISC) 


» Diagnostic LEDS 
* Audible Alarms 
* Yatiable Soeed Fans 


е PANASONIC CR542 (320/300KB) a TV Bridge External (Ext. VGA-NTSC) | 
я [nl id RAID’ e TOSHIBA, ХМ3401 (200М5/327КВ tronator? ЈС Нез Comccorer (110.000 peret) 
€ e Sony & JVC CD-ROM Recorders 9 e SnadowPro Imoge database sottwore 
* Easy to Configure ———— — — 
*Fault Tolerant 
p osm KDOMINGTOR — 
e Hot Swap Drives | 
Прям | The Mother of all Boards! 
* Ufo T high | К um E е Up to 256 МВ RAM onboard 
p gh capacity ЧЕЗ e Up to 512K write-back CACHE 
"removable drives. | v e 12 32-BIT ЕВА юн, with 8 Bus master slots 
s 5-4, ' D 
AB 5e b66/3O re om + 
486-33 - $ 998 | | | 
486-50 - $1160 
malim au oum, Em. EISA Bus486/P24T CPU Card 


The Ultimate Single Board Computer 


486-80+ - CALL (ISA and PC/104 Versions also available) 


Pentium - CALL 


. System Includes: 


Intel 486 pM Upgradeoble to Pentium 
rl with Intel Pentium 
Overdrive reody ZIF socket. 
Programable Flash EPROM (optional). 
Easy to configure frequency synthesizer. 
256K Cache (Exp. To 1 meg) 
= Five 16-bit Expansion Slots 
Three VL Bus / 32 bit siots 
: AMB RAM(Upgrodoble to 128MB) 
IDE HD/FD Controller with 2s/1p/1g 
1.2MB or 1.44MB Floppy Drives 
101 Enhonced NMB Keyboord 
7 Bay Mighty Tower (Beige or Black) 
2 Low Nolse Cooling Fans with filters 
300W UL CSA Power Supply 
Black Mouse/KB/Monitor Options 


lE Ss £486 ЕА System 


= @ Upto 128 Meg ВАМ / 1 Meg coche memory 
а Compatible with РС ESA Bockplane Standard 
и Reliable deton i Ideo! for Industrial applications 


EISA Bus Bus 14Slot Backplane 
к a EISA Backplane 
ISA Bus. 4-20SlotBackplanes Е 


4,5,6,8, 12, 14, 18, & Z0 sot configurations. 
Segmented versions also avaiable. 


19" Rack Color Workstations 


@ Emy accessto boards, power supply, ond disk drives 

№ Holds up to 7 fudl length boards 

E Cooling fon controls operating temperature of boards 

ai Gl nrermtrana spy Ort) суги aver ped Steere oi eed рк 


"Power Lunch" гө 


т--а cm с вв "m Фо ш —— - жағ" 


Video Options 
ы. еле. кинали For demanding TechnoWtzards on the go! 
BÉ Number 9, метал. Молох ССЗ! 486-33-51198 Call for 
Monitor Options ССЗ! 486-50-$1374 AWiPricing! MotherBoords Manie А. 
Samoo. Мес. kiek. Hroch, ViewSonic. CTX. CCSI 486-66- 1497 | 
МАС. КЕС +” 6 Expansion Slots 
Hard к caa 120 Meg to 700 Gig| Configured As + 3 Drive Bays Keim eidem 
Hastati Pockord. Wester Dagtat Cat cbout CD-ROM Above 256K ғ LCD & Gos Plasmg МОМ AVAILABLE! 
Жы Cache On MB, C | 
" 8 EISA and ases Avollable 


] МВ Slots 


Mem Call: 1 -800- 775. 3525 2... Л 


1510 Stone Ridge Dr. Maior crédit cardi occepled Panona A corpore сид avotobia Al prices refiect cash dicount. Fortune 1000 зе та 


роги. universe. ond government PO's weicome 2% foe on ой PO's орсіу Ссесбсағ pricing and 
Stone Mountain, GA 30083 ок are subiect fo charge without nohce Аму сой Tor current pices T 


Pr F; 


ЎМЕМОЌҮ : MEMORY : MEMORY 


У AST 
Powerkzec 4/2551 ш._ .$1* 
Тома. $759 
Роне ках 3/2551, 3/2551-¢, EL ій 5 
. Premium Exec 284, 3845/20, 25,255 UM. 5149 
7 Breve NB 436 dis ......... $205 
ма  . 5949 
P Compaq 
.1 Carta 40 aul о” 
Ші.........5557 
Contero 3/20, 3/25, 3/25 48... 5175 
mi. . 5325 
(вание 4/25 seriei ш оп” 
шк... $34 
LTE 3865/20 Sb ............ $5229 
LTE Lite 20; 25; 25 25% ТІН =. 57% 
ы... 
VOMB.......... S789 
LTE Ute 4/25: 4МВ ... ........ 5219 
OMB .......53199 
SLT 284 Akil 5259 
SLT 3843/20 448 ............... 5199 
IBM 
PM Р5/2 01575 and ThinkPad 700, uit  .. $10 
700%, 720, 72% — 
3 ЫН... $1059 
КІ ThinkPod 7101 44}... 519 
ы 59 
N51 Metebeek (AR) en 
AND |... — SI 
1405X, N335X, PS/Mote 182 AMB nann SIES 
1405X, PS/Mote 187 ыш à 2GATy 
NEC 
J Ultrolite Versa (ell models) 40 578 
$i — — T, 
Шт не RL 51/25C ж 9% 
4 . STP 
Итен 51/20, 9 /10Р ы...” 
sb 
PreSpeod 286, 3845X/14 AME SIP 
ProSpeed 185 28H... 81H 
Texas Instruments 
o leresiate 1000 Гай model) ЫН 5n 
Е Troeen 4050 (all вън) ш Api 


Traviata шыг H Sly 


Toshiba 
T10005£/1E/XE. 2000, 20005%: SKa, М: 59 
T22005X, 11800 Series 00... $179 
9 — $m 
T1200XE, 1600, 310% T Sn 
T31005X, 32005X, 5ХС B. —S 
AMD $0 
7230071 A LL sw 
ы он 
1548 _...._..... 5% 
14400, 16400 (oll models) АМА ............ S209 
18 _._ 9% 
1171900, 14500, 14500, T4700 (ай models} sut 
PRI $ 
15400, 75200; 15200C, T8500 2NJ uL $89 
Zenith 

gus 2-4 Не 3201 +] | ............... 9199 
EET! Z-Note 3201, 32015, 3251, 3251 г. ПНИН $108 
Bl uu $384 
"ME Z-Nate 425 бегін шір — $56 
Z-Sport 4205, 4255 A ............. .. 9188 
MestersPort 38651, SEC, Sls 2Ң®................ 990 
MastersPort 3855X іш $89 
SapersPert 55; 2844; ант Dit S139 
bapen it ШЫ: Thi 1$......—..... 5159 

edu ІШ: Шит eat 


A. $199 


| 1 Жми. 43|. 


4x9 ееееееее $3 55 
1x36 көзгө» 24 81 
2x36 00000060 $354 


ІШ: 9.705 (9 chip) ———À | 
JE x 36-70 || | 
48 x $70. 5155 
іші 370 НЫП __ HUM | 
IHE ЕЛЕН Узи 


РЕВЗОМАЕ COMPUTER MEMORY 


AST 
Frranis 
іш -— „$152 ВЫ 501159002 _ $359 


revo 
288 500710. 004 .....598 — 8B 
Sw Ж! 25, Adventogel Pro 5/25, Breve 3/351 
500962 . $89 8 


500762-007 .. 5289 
Pro 4851/33; 5X/15, Brave 1С 6/151; 13; 335; 


$09; 4 /bbd 
Зыр — 500987001 ... S72 — 4MB 500987001 _ $159 


г Ш 318/25; 33; 231, Premium И 3855X/15; 10; 25 


$47 
/25; 33; 33g; $X20, Breve 4/33; 486/25; 

Lerten мМ 3311, Sane EA 14/3 

793 $00718 Жм. — 0 


ТЕ 485/25; 33; 13р; 5020, Р 2 
66d, Promem 186/33 КЛЕТ 15ТЕ 
335 SL ental 386/25; Дт jv 4465/20 


Д. $t 4/3 
ш $00780004 л ш — 500708000! _ $358 


Сотрая 

br us 3/155 3/251 
i 141738-001 .... S89 іш 14174100] _ 5119 
м 4/251, 4/33, 4/50 

шш 141602001 53 248 141683 00) E 

MB ш) _ $18) ш шыны! $354 
DeshPre 385-20, 20%, 25 

ш 113132001 ою 448 10345500 _ $244 
DetkPro 3865/16 


АМЕ 112534-001 ... $180 аш 1136344001 _ $255 
‚ DeskPro 3/25; T чы 335 664 2800; JAN; 3855X/20; 


d 20N, Syst 


4854, M Series 
2M — 118889401 . — 
AMB 118690001 9 OMB 
ера PC Server 486/33; DX2/66 
4932000... Sf 
бей» 386-13, 486-33, SystemPro 
148 115144001 ...599 ME 


Dell 
ir Desktop 3250; P, db 3335, 433? 


ке Werksteties 420; 425; s 450; 4500/2, 45555 
м 3074 — = ш Зоны $32 
Powerline — "s 433; 450; 45051/2, "Y 


сасар? 
112877.00' .. 5354 


114561 .00: ... $379 


ма юа Esas CES ийг 
Performance T, L & М мы 

4 MONS ЯП ИЩ 310-3917 — S40 

Hewlett-Packard 

Vero 05/155; 20PC, RS/20; 20€: 25, 25C 

түе MwA o Si 
Vectra или, 386/20 зь 

Шо ОМА. 2% КИА $30 
Места inet її; 331; itin 4/55, зэ SCH; 65N 

м 01 $85 1... SIH 


vers 386/25 үтүр TE ауз i 
18 ОА . 6; 8MB — 0215921... SIH 
Vere 3067336 зн! 

243 027144 ......592.— 84р 077154 50 


50082400? _ 5319 ^ 


IBM 
. И AMBRA Enterprise 386, Него 386, Sprints 386 (oll models) 
= сү = 54 № WA. 539 
(СӘ) AMERA Enterprise 486, Ногйо 486, Sprinto 488 (о models) 
їз НА. 5195 TAMB КА... 5559 
PS/1 284, 3845X 
ш |j, P— | 
іш ФАМ ——— 9100 
Р5/1 Consultant, Essential, Expert models 143, 144, 
ee oll models except Сил saries 
TON rm 519 
Y 1 Consultunt, Essential, [Expert models 176 
10 n HTM oaas 
25/2 E 30/725, т шығы 1497259 
"is 369 L5, 4055 №. x L5, 655X; L5, 70, X51etion 
іш (450404 $15 


P$/1 70-A21; A41; B21; 851, PS/1 Сөнейен, Essential, 
hr" mad x13, 214, PS/Vobsepelat Ск: series 
450608 _ - $85 
кл 3555; 15, 405Х, 5555; 15, 8555; 5, XStefiea, 7 
н Cun saries, adapter boerd 243011 or 343077 
343330 87199777 .............. $101 
"n 35SX; 15, 405X, B — ial Сал series 
5013 


— ШЙ 
namn, ДЕ 
ИА P— 
му? 90 XP, 95 XP, P75 {pairs}, 56, 57 (ой), 
PS/1 Consultant, Essentiel, Expert models 111, 113, 114, 


P5/1 Pro M2123 
ARE АШ anna 
HB 50130 ..................-. 9354 
Expansion boards fer 50, 501, 555Х, 80,855Х 
7-888 = | i| ——— si 
NEC 
Imaga 425, 433, 465 
401200 1. SI 
Іш 41012063 .......................2..0 9047 
Reedy 425, 433 
КА $95 
нш ЮА. МЕЕН. С] 
РечеМа!е 285/12; 5/16, 55/20 
208 Kit 01080. . . .. .. SN 
Pewerliiste 5X 
ТИЗ (Р) 040310 5199 
103 Exp. boord #41041041+10) $180 
Zenith 
I-Sareer 42531, 433DE, 450 
амь EM. ПР 
EET] KEU m  Àà 7i 
Zenith 1-335 /10; 25; 33, 134 
103 a 
імі Ы. 9181 
E iL. = 145 
фы 


Circle 206 on Inquiry Card (RESELLERS: 207). 


ROBOTICS 


smali эмэ. ит. р personal ыле 
y. um 2-4 Error control ond Y 42 rw e data compression 


mM 
INTERNAL EXTERNAL 
ша. 617566 ши 9773 


Foto bet a) Now! 
kF Fae ib E 4 У = 


FAX /MODEMS 
В Megahertz 
POMCA 2.0 Dota/Fex with XJACK 
Мба М 
NMNÜORIMem — 519 
ініггесі Dota /Тах «/МИР-5, V.42/V.42bis 
14, Ср НІЛ 9 
ЛО; FAL Made ——— ЙІ? 
24/00 F/Modaa ..........---------270/ 
Реасе! Modems Гог епу serial port 
14.4006 FAU Modeni _....._ ааа. — PN 
96/9400bps FAX/Modem . . — RPÀ о |. 
MO N ITO ns 
ADI 
© MáreScan 36+, 14", 0.78тт, 1024788. @ 7281 
Mécroprecesior-bosed dgio controls, 30K-60KHr ... — $35? 
© MicraScen 4G, 15'FST, alone 
Microprovessor-based digital controls, 30K-GAXHr .............. 
* MicroScan DÀ өлімі 025mm, ЭТ NIG OOK: а 


WE SET THE STAND 


' MEMORY GUARANTEED - 100% 
COMPATIBLE IN FORM, FIT, AND FUNCTION 
ALL PRODUCTS USER INSTALLABLE 
INSTALLATION INSTRUCTIONS INCLUDED 
WITH MOST MEMORY PRODUCTS 
FREE TECHNICAL SUPPORT 

* CORPORATE PO'S, APO/FPO'S WELCOME 

‚ GOVERNMENT AND 
EDUCATIONAL PRICING 
INTERNATIONAL ORDERS WELCOME 

* SPECIAL VOLUME PRICING 

OVERNIGHT DELIVERY AVAILABLE 
VISA, MASTERCARD, AMERICAN EXPRESS, 

AND DISCOVER ACCEPTED 


NO SURCHARGE ON CREDIT CARDS 


; WE STOCK 
E MIMORY UPGRADES 


FOR THOUSANDS OF 
COMPUTERS AND 
PRINTERS 


д. : a 
ё ё aa" 
Tt DE | 2<ҮТ Nw 


UERÜETITYTID m x (€ 


Kingston 
SX /Now! эм сч қ 
COUR ewe ЕН ын = Sit 
ЗИН 0). bonu do gu ee. в. 95 
11%" FO қуы 
2н: О. ————— —  ——— №00 
SOMME SM 6999 
x 
486 Upgrodes 
(14860-16959 
С SD 
aS yy ИН 
OBIAD CS 
ОЧИЫЗХИИ 99 
intel 
ішегі Moth 
юшин ___________ оң 
8038701 16,20, 25,34 Sa 
03375 мое 16,20 254382... 0 5 
latet OverDrive Processors 
5020 with soe а $325 
4525 wih юй e a $438 
4850125 наон 49 
133 фоя TTS | 
401 or 4845033 with socket $$ 


LASER MEMORY 


Conon ШР-4, 41не, 4Phos 

" (820% 9106 208 WA 916 
un ү; а 51% өш ҢА ям 
Egan Actionloser Ц, [71-6000 

DMB сс. 9135 448 А S43 


М/А 
Nr v dui шз шд, 4, 4M, 43 ы 11300, ығ 600 


Q9MA . . SIN 
HP LaserJet ПР, Ш, ШР, pa 
248 33 


7 ae S9] Ш ЗПП 

HP LaserJet li & TID 

Юю 33448... 510 аш — 3349. SS 
ШИ Later 4029 cll models 

ms (ы. . 596 4B ИБ Sg 
Ош езт 400 

MB 100470157 MB IVA $100 
Разані 420 & 4430 

1ш a 448 ҚА $i" 
Розы 44508 240 

2058 ЮР ЧТ н іні ҚА Sit 
Техая lastrecnents oad XL 

ім 25557390001 _ 535 4008 — 25800520007 _ 


800-480-9866. 
714-448-7750 
714-448-7760 


Monday - Friday, 7am-Spm, P.S.T. 
Saturday, 9am-3pm, Orders Only 


inp JL 
“ғ d к 


First Source International, Inc. 
7 Journey 
Aliso Viejo, CA 92656 


(co Xena їшїн! іш uif (әбү себе oom neri С 
өзім tis E ten TIT р ea (Сз И т hop 
Не. (заты! кімет т тс ге И 
ТП кесімін deme ле pae tiahia, 0 Дадае Мы тім йыт ТЫ! 
gerdes В стает bell сте gam ed шй ғ; аа нші іңегісен Же) 
ет er rnm Rav I: wi 
tur асг, етом oig ax bn аф og ай - - 
кіні Sea id кайсы; ғ; іе! o vod | 
eta. ludunt рок 6 Өз tus d vin Яя Г 


Whether you are looking for rack mount computers, 
monitors, keyboards, or printers, now you can experience rack 


mount power at an affordable price! Let our specialists help 


you design a rack mount system that best suits your needs. 


Customized systems that are racked with power! 
When you order computer systems from 


Recortec, you can be assured that you will recieve 


high quality, pre-tested, fully configured systems- 


customized for your specific requirements. 


Now that's a powerful combination! 


Warranty 


All Recortec rack mount products are backed 


with a one-year warranty. 


Free Catalog 
For a free copy of Recortec Rack 


Mount products catalog, call us today at 
1-800-729-7654 


RECORTEC, INC. 


1290 LAWRENCE STATION ROAD 
SUNNYVALE, CA 94089 


TEL: (408) 734-1290 
FAX: (408) 734-2140 


Circle 217 on Inquiry Card. 


Circle 200 on Inquiry Card. 
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к... а lot more... 


At 180,000 cps parallel and 115,200 bps serial, Buffalo boxes 
are the fastest. Up to 16mb of buffer available. 

FASTER PRINTING 

Sharing devices so fast they speed up printing using Windows. 
115 twice as fast as the new Windows Printing System. 


cee T өү; — — We also make 72 contact 

ransparent to users. Optional printer selection software 

included, Connect with standard parallel and serial cables. РС $ 1 uv м © ? 
FLEXIBILITY 

Eleven models in all parallel, all serial or in combination 


Configurable 1/0 options. Models are easily cascaded together k - - Lui Г | AA 
VALUE | — 


With non-buffered autoswitches starting at $59 and intelligent 

T eus | um m- 2805 19th St. SE, Salem, OR 97302 
Sharing devices from $349, Buffalo has the right sharing Co rum (503) 585-3414 * FAX (503) 585-4505 
solution for you. Buffalo is а registered trademark of Moko. Inc. Other Блу and product names are irademarks or rt; xd ircemarks of а respective ore 


The BYTE Deck mails to a select group of 275,000 BYTE subscribers who are proven direct market buyers. 
In fact, BYTE subscriber surveys show that many readers prefer to buy through the mail order/direct channel: 


Direct Channel Preference 


for Purchases of: TEM 7 
Peripherals 70% 
Computer Systems | 69% — 
Networking | 8% | 


Source’ 1993 Subseriber Study 


The average BYTE reader influences the purchase decisions of 107 others, works in a company with more 
than 1,000 employees, and influences more computer product purchases than any other person in 
his/her organization. The BYTE readership provides quality leads. 

Why settle for anything less? 


| JUST KOSI =! ИП! 000) у EI DUOI 74: м 5 7 О 1] Iu. 'UUI ОЕ] lU ОУ] » EI 
The BYTE R г: m Best BVTE/IDED IE" 
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TFT Active Matrix Color 
640 x 480 256 colors 


тел Pa. 


ЕТІН! 


STN Passive Matrix Color 
640 x 480 256 colors 


Monochrome Backlit VGA 
640 x 480 32-grey scale 


Intel 486 SX/DX/DX2 CPU 


80M-340M Hard Disk 


Built-in 15mm Trackball 
4MB, 8MB, 20MB Memory 


1.44MB Disk Drive 


2x PCMCIA 2.0 Slots 


2-hour Ni-Cad Battery = 


Need the fastest Windows performer? 
Ніећ Регїогтапсе Micro-ntemational HCP Model 65681M | 


"If you need a notebook with.processing power for massive spreadsheets and databases, to perform | 
gray-scale imaging, or for other demanding tasks, the HCP 65681M is for you. It ran our Windows per- 
formance test twice as fast as the Compaq LTE lite 4/25E,. . . In fact, this was the fastest monochrome 

| notebook in our entire test sample. The HCP 65681M's monochrome screen quality is the best we saw 
from passive-matrix monochrome displays. . . and an excellent keyboard." 


October 1993 BYTE/NSTL LAB REPORT | 


MICRO-INTERNATIONAL, INC. 10850 Seaboard Loop, Houston, Texas 77099 
National Sales:(800) 967-5667*Local Sales:(713) 495-9096*FAX:(713) 495-7791 


| $2740 for a monochrome 4862/66M system with MS-DOS 6.0, Windows 3.1, 8MB RAM, and 250MB hard disk. 
| Prices for other configurations are available upon request. 


Office hours Monday-Friday 8:00—6:00 * Saturday 10:00—1:00 • Sunday-Closed 


Circle 221 on Inquiry Card (RESELLERS: 222). 
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$ Read * Write • Print 7 | 
Dither • Display / ^i ! LASHED 5 
Process Ж | LEADTOOLS i a library of sophisticated puits Ali tr rola А kits provide 


JU speed, free example applications, clear documentation (including examples), free technical -— 
А and a flexible programming environment. Satisfaction guaranteed! Supports major С & Xbase 


LEADTOOLS Standard High level calis for for fas and easy handing of al 


was 5495 NOW $295 Royalty Free! popular PC file 


LEADTOOLS Professional Low & nigh level tunctions for all the flexibility and 
was $1990 NOW $495 Royalty Free! control programmers need 


LEADTOOLS Express Obsoletes hardware compression cards. 
was $1990 NOW $995 Decompress to 1MB 24-bit TGA image in 1.5 sec. 


[В JPG ofp "m | LEADTOOLS NT The only set of imaging tools which gives the 
was $1495 NOW $995 Royalty Free! sophisticated NT developer the control he demands, 


Е” ө [Ер o [bf ° 5” LEADTOOLS NT Express o, js designed for 32-bit environment. 


| маѕ $1495 МОИ 5995 Decompress to & display а 1MB 24-bit TGA in 1 sec. 
oLLIIT о PCR о MORE! LEADTOOLS Visual Basic ,,cioroos yoworinacisiom contol Foie 


1 
LEAD Technologies, Inc. For more info call (800) 637-4699 eee evum Ve уйан: 
8701 Mallard Creek Rd. * Charlotte, NC 28262 е ——— 
(V) 704-549-5532 • (Р) 704-548-8161 "Output only 


Your 


| e Rackmount System 
чү Source - 286, 386, 486 ISA / EISA / VESA 
ДИ - 


Rackmount Monitors 


Industrial - 10", 14" and 20" 


е Rackmount Enclosures 
- Up to 20 Slots & 500W PS 
INTERNATIONAL, ING. ° Rackmount Keyboard 
- Full travel Drawer Mounted 101 KB 


2032 Bering Dr. е Rackmount Hard Drive Enclosure 
san Jose, CA 95131 Up to 4 Full Height w/ 600W PS. 
e Industrial Desk-Top / Tower Enclosures | 
Fax: (408) 452-9210 “ыра 
* Redundant Power Supply 
* 286, 386, 486 ISA / EISA / VL —-. Sinale Board Ki mouters 
Bus CPU Cards Уне UGGI U UL т: 


* Passive Backplanes - 3 Slots to 20 Slots АРРКО introduces the most advanced 
32 bit single board computer (SBC) 
designed for the 16 bit and 32 bit 
VESA Local Bus. I! offers a true 32 bit 
computing environment and an-board 
CPU upgrade fron 186DX to 86DX2. 


- Е = ы Ж' Мін k 
VESA Lial Ни» SIE Е 
т ҮКІ AlAY а 


Circle 218 on Inquiry Card 


е since {979 


дл 5-5 ÁO 


Byte Buyers! 
Good Through 6/30/94 


Та геггіке these special 
prices, poo meti ратат 
key code #7055 


VESA 48GDX Mothe "Boon? 


Modular Circuit Technology's motherboard features a 32-bit - 
VESA Local Bus for quick data transfer! The VL Bus enables Жолы 
| your CPU to share information with 2 other interfaces at Ж 
speeds up to 33MHz. The 32-bit cache architecture allows 
_№ more data per cycle. The VESA Local Bus gives you the 
605 — SIMM — 54.95 В added advantage of economical upgrades—standard 8 
80ns. SIMM _ 154. .95 | | and 16-bit ISA cards plug right into the motherboard. 


Ымм 195. 33MHz Intel 80486DX or 66MHz Intel 
ымм взге Booten 


SIMM — 199. 95 
"eiit № * Uses 256K x 9, 1M & АМ x 9 80п5 SIMMs 
70ns SIMM 499. 95 (ØK installed) 


706 _ _ SIMM 749. ыы | 
——— mE ° ZIFCPU socket for upgrades, eight 16-bit 


expansion slots 
* MS-D0S & Windows 3.1 campahi 


© This system provides |Р | ——— — - 


е) Е ІЗІ | Seagate IDE Hard Drives 


"powerhouse 486DX2 and | x = ie | Upgrade to a new high-quality, high-capacity Seagate drive. 
VESA Local BUS swift ME aii тпеѕез-1/2" drives are designed for general purpose, 
“throughput. 4 И [| medium performance applications. 

+ б6МН2 804860Х2 CPU —— БӨ |) 57-3145 131, 16ms, IDE 
© VESA Local Bus compat: IM и ST-3243A 214Mb, 16ms, IDE 


* 251M6 16ms IDE hard drive with б4Кі опе | 5244 210, 12m, DE FE By ote: Please orte 


) cd à“ nón-fnterlaced 1 1024x 768 .28mm УСА mon.  $т.3550А 452Mb, 12ms, IDE .. "———— $419. | (7 adaptor ($9.95) to 
| Е d 32 VESA Local Bus video card and neay Й ST-11200N — 1.05Gb, 115, Fast SCSI-2, ..............— $049.00 ÉD. ык gr c 


е DESQview 386, Novell 
NetWare & 05/2 compatible 


ST-31200N 1.05Gb, 11ms, Fast SCSI-2, 1° 
ST-41650N 
ST-42100N 
ST- 12400N 


"arallel Printei 
[| 71 a ee 


This 16-bit card controls up № Extend your parallel 4 № * қ: 
to 2 floppy and 2 hard drives. printer up to 1,200 feet өсе 


* 16-bit 286/386/486/ (с : и тамаа а 
PC compatible card һы i puters. The transmitter automatically switches 


; on and off to allow multiple users access to printer. 
| • Supports up to two 
| IDE HDs and 360Kb, * Transfers up to 6,000 characters per second 
720Kb, 1.2Mb or 1.44Mb FDs е DB25P parallel port & 2 RJ-11 mod connectors 


MCT-IDEFH 
MCT-IDEID Multi UO controller 


| n RES 


| | ме ‘supports 3 № Маке your 486 CPU гип Е ШШ. | this internal CD- -ROM т.” is: com- 
| A ON ШУ. aum А И cooler with this easy АЛАША E Б patible with multisession Photo im 
| monitors. VESA RR „е snap-in fan. ы ^M | High Sierra and ISO 9660 formats. . 
О software compatible. ЖШ ЕАМДЕ | * In-line adaptor taps ia а Б 16-bit 286/386/486 T ps 
| В. e 16-bit 286/386/486 PES LU | rare from power 1@ | compatible card М 
№ * Snap-in installation | | ME № - Drive, interface card, cab les, 
| Јр DEED 4 1028 elton B i6 coors 486-FAN .. „ $29.95 * | = Еу) A tensions, vers, аймаг 


№ 486-FAN- R “Refrigeration fan 


| | FREE JOR CATALOGS! | 
B Features an improved ае aer Made = | 


development interface. Sr 28 № a 1.44 Mb 3-1/2" floppy _ | 
“ Programs devices up to — | drive in the space ot | E “1, 


ТИН | ONG 5-1/4 аг | 

270101, 276301, 271000 M neightslot. — "T сас Ш vm | 
+ 8-bit 8088 & 286/386/486 PC compatible card; ЛЕ ® 51/4 half-heightstze МЕ nad БЕС Ў Jas cR ý 

socket accepts 0.6" wide DIP IC's to 32 inc FD-505 ... | | ss $109.05 | eae 7%; F CALL TOLL- ЕВЕЕ 


тендеров еў үзі неточен ве 


WODMEFA A above Wih 42 socks SON UM Lr em] AM = > = 800-538- 5000 


Т E 


ТТУ -ноогв-А-ау į 
PNE Phone or А. 
пм OO 
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Circie 223 on Inquiry Card (RESELLERS: 224). 


e ve Made It 
Perfectly 
Clear 


The most advanced, innovative and best sounding digital audio boards 

| come from Antex. That's why they're preferred by OEMs and integrators 
worldwide for broadcast, recording and multimedia applications. 

е Multiple compression formats - ISO/MPEG/MUSICAM, Dolby AC-2, 

CD-ROM XA, MS ADPCM, IMA 


* AES/EBU/SPDIF Digital /О 
• Balanced analog ИО — 

Ds * Onboard EEPROM for software security r | ILA 
; vo f 16-bit stereo, 64x oversampling Sigma Delta 2h x 
The Series 2/Model SX-23 d ~ High-level DOS/Windows drivers ве 
Digital Audio Processor ША + Dua-device and muttiple adapters i Dif 
" * Wavetable synthesis НЫ 

ISO/MPEG/MUSICAM Coding - 
AES/EBU/SPDIF Digital ИО * 5СБІ/МІПІ interfaces The difference Is clear. 
tic ap laii ы 800/ 338-4231 = 310/532-3092 = FAX 310/532-8509 
eat Бесани Олту 16100 South Figueroa Street, Gardena, California USA 90248 


PACIFIC COAST MICR 
n. =. 4 | OLN, COR POR A ТЕ р 
<= MimgiDE = i 4901 Morena Blvd, Suite 1111» San Diego, CA 92117 а 
= Ф275 PRICE! КОВ SALES CALL TOLL FREE om 


= al „ 1-800-581-6040 Les 


Universities and Qualified Firms (619) 581-0125 Customer Service (619) 581-1439 


T—  cbROMS  ——E | жж VIDEO CARDS —m—T 


MITSUMI — int, 280ms, 150K9's tray-toading, DIAMOND CREAT 


аа | паем ard cost BUY 
LUOOF1 multi-session, 16 bit card ие аук ыга не парою УЧ наас i 
2 MOTHERBOARDS -a£ | FX001D — іл, double speed, 25а, 1654 сап! $199. || жало including PC Wegatine непу Et Video Accor. Thee raw Siaskh 
| р = (41 з И - т е обе. 2 [] кору. Р 

Ай 406 ОХЛИ.С BOARDS INCLUDE 258 К CACHE, opti СЫР | TOSHIBA Ire, double speed, 20045, ЗУЖЕВ, |. ОИ ч 
SET AMI BIOS, CLOCK GENERATOR, UPGRADABLE ТО 3208 RAM, || 185401 ZSEK butter, muthsesston, Kodak pholoGD.....$388 || эсш, | А sus. Мойт HI, 72M, 

| d CO-ROM, multi-session ^ " 4-и, 18.7 mé poor ІП 
CYAIX-ISA |  CYRIX-VLB INTEL VESALB | PHILIPS . Double spend CO- | кейді: МН TUUM. мыр іше 

T AT. $223 680023 VLR ар 48603296 B......949. ||... with 16 bit interface Ө AS. ТМ CoL TOME n. 5119 


5220 

LCE RS № ew— ТАРЕ DRIVES. — m 
: A: T зант PS 5000 | Gonnar 250 With Таре $149 

. MINIEISA . || Colorado dumbó 250 $155 


«мо 1B... 4699 de | | Ыы" Жү зүү өн 
моху | > IDE HARD DRIVES ae puros Lope 2A e Loved aam 2 


t кн нЕ [иш be 
ml CONNER NOTEBOOK ET 
'P30174 Лб. $155 еті, i-i | 
MEMORY m i — -——— ; кл у ті —— ADDONS Er 
CALL РОЯ BEST PRICE * ALL SPEEDS “OTHERS AVARABLE || C: == =з м IBM Thinkpad Toshibe і, 

8М-Р5/2 72 РІМ SIMMS SIMMS/SIPPS D-RAM | Seagate | 700 700C 720 4500 

Fd ROM ВИ I'D 70 2564-80 $5 25 TtZ3gA «t 10 d ч img. p н 
Ab, т ТЕ "9-70 956Х4-70 $6.25 T0 % 1 шз | мо | | 

ыас сыл Я ошл, ic 1Х1-80 5525 эү i Күр : i = -- - 4600 ға тыз T 
BFW] iw 77 ins ft May xc ; | 

ығхтан DS 7 SFECIAL 


АЕ НАМ CFIS Гы ЖАР Et FAX 


ry ІТ" 


I I -— 


о 227) сумен m CHEM ^ 
DR CONTROLLER SHARDS а" | с MODEM TUM cr . 


Ne аа die ih ыа 


= {ш ойле} Ad LS Lay. ay : а Т ый - "Г che : LE Ш iam | в SPECIAL MULT "n pma KIT C 
SAME DAY SHIPPING AVAILABLE IF FUSION CD $5 


“сә |77” фа L3: = = Pii СП РАМ аа "Va |& ni Carel ksu 
PUN ең чер " ORDER PLACED BY 2:30 P.M. P.S.T. Ls Pur "anms 1111 T 
ITA їй elec к= HOURS: MON-FRI 7TAM-5:30PM P.S.T. 20% Restocking fee оп refunds within 20 daya * No refunds after 30 daya 


SAT. 10AM-2 PM P.S.T. | Warranty repiacement ony» АЙ prices al» Prices subject 1o change | 


м CPLU5—- AATH COS а 


Ādi 
LE ать Uu oW: 21 ---- 
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Polaroid's C-P Filters for computer monitors fea- 
ture a two-layer circular polarizer and multi-layer 
optical coatings to provide the ultimate technol- 
ogy for glare reduction and contrast enhance- 
ment — the difference is immediate and dramatic. 
Because of the very efficient ambient light trap- 
ping properties of circular polarizers, Polaroid 
CP-Filters suppress up to 99% of unwanted 
reflected light and are as much as 14 times more 
effective than other filters in improving contrast. 
Most models also include an electrically conduc- 
tive coating that eliminates static and reduces up 
to 98% EMI for electric field radiation. 


Polaroid produces a full range of optical qual- 
ity anti-glare filters in glass and triacetate to fit 
most 9"-21" monitors. 
Polaroid Corporation, Polarizer Division, 
N2, 1 Upland Road, Norwood, MA 02062 
1-800-225-2770 Fax 617-446-4600 


Circular Polarizing Filters 
The Ultimate Glare Control 
And Contrast Enhancement 
Technology 


Circle 252 on Inquiry Card. 


TECHNOLOGIES INC. 
he field! 
| - = 1-22. xl : Р cmd = 
E ' rmm " [к | в 
tar T ^ | == : i h | 
Competing in today's marketplace demands the 
reliability provided by Star Gate's serial ИО 
controllers. Our products are proven in the field 
— where performance really counts. 


Besides built-in reliability and the industry's most complete ESD 
protection, Star Gate's ИО controllers include the following 
installation and performance options: 


EIA-232, EIA-422 and EIA-485 interfaces 


Broad O/S support including UNIX, 
OS/2, Windows and Windows NT 


2 to 64 high-speed ports in a single host PC 


;o- - 


_ айы = Е 


COMPATIBLE Optimized data handling for modem pooling 
and print, file and communication servers 


Call us at 1-800-782-7428 and let us share 
the secrets of our competitive edge with you today! 


Star Gate Technologies, Inc. 
29300 Aurora Road 
Solon, OH 44139 е 216-349-1860 • FAX 216-349-2056 


©1994 Digi Intemational inc. ФФ, 


"Circle 267 on Inquiry Card. 


Zilog™85C30, 85230 Based 
Async, SDLC, HDLC, Bisync 
Built In Null Modem Option 


Perfect for PC to Mainframe Apps 


Call or Fax Us 
| OEM and Dealer Inquiries Welcome 


| ~ (714)752-9447 Fax (714)752-7335 
СШ СММ Research Corporation 


18092 Sky Park South, Unit E, e CA 92714 


Circle 241. on Inquiry Card. 


The bar coding so 
that's easy to install 


ftware | 
and easy to learn! 


e 


1 
* 
— 
- 


| Full-featured, Network-ready. Fully DDE compatible! 


| Supports most popular symbologies, bar code printers 
and databases 


| Interactive and automatic printing tools via Windows, 
not DOS. 


| Full design capabilities; Full Windows implementation. 
Variable graphics (WYSIWYG) 


Mayer Automation Group Division of Mayer Electric Supply Co, Inc. 
3405 4th Ave. So., Birmingham, AL 35222 « (205) 583-3500 « FAX: (205) 323-0886 


Circle 288 on Inquiry Card. 


Aniérica, tric. 
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If you need a quality Ш 
reader small enough to fit in the 


delivery and security applications. 


The TimeWand II offers the 
palm of your hand, Videx has a durability and computing power 
bar code reader for you. necessary in applications ranging 

5 from hospital patient care to 
The TimeWand I offers credit-card warehouse inventory. 
sized portability, ideal in time and 
document tracking applications. Call today to receive a free 
The rugged DuraWand can take information kit on Videx 
the punishment typically found in portable bar code readers. 


See us at COMDEX, booth #М5220 
1105 N.E. Circle Blvd., Corvallis, OR 97330 [Маех | 
503-758-0521 * Fax 503-752-5285 


Videx, TimeWand, and DuraWand are registered trademarks of Videx, Inc. GCO462B 


Circle 261 on Inquiry Card. 
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PCSS-8FX 


* 8 ports, 16550 UARTS 

* Digi, Galacticomm compatible 

* Works with all popular BBS 
Soflware * RS-232, 422, 485 interfaces 


С ТЕК... 800-282-4835 


PO Вох 2310 Bay St. Louis MS 39521 Phone: (601) 467-8048 Fax: (601) 467-0935 
All product names or company names are the property of their respective holders. 


Circle 242 on Inquiry Card (RESELLERS: 243). 


«СОЫТЕОІ.. 


“8 ports, 32К-512К FIFO 
* Windows, DOS, UNIX, ХЕМІХ, 
FOSSIL drivers included. 


Р? Л/ М! | 1 lo (R) 


d 4. 
"TI Үш (IS L Ü J .- V ПУ "4 2 


COMPARE QUALITY 
AND PRICE PERFORMANCE! 

* Save Space, Cut Costs & Centralize 
Control with 100% Reliability 

* "Plug and Play" Any Mix of PC/ATs 
& PS/2s; Supports All Video 

* Desktop or 19" Rackmount Models 
for 2, 4, 8, 16 PCs, Expand to 64 


= ам мәл 


ЕЕ MEETS 


ты — "e 


77 (^ pem * Keyboard Emulator for Error Free 
—— PC Autoboot and PC Operation 
т * AUTOSCAN™ to Monitor All PCs 
* PS/2 & Serial Mouse Support 
* Remote Access up to 150 Feet 
* Thousands in Use Worldwide ® 


GSA Schedule for US Fed. Govt. E 


RCI 


RARITAN COMPUTER, INC. 10-1 Пепе Court, Belle Mead, NJ 08502 Fax (908) 874-5274 


4 һ ғ 1 4 
4. / 4) 0 f ІТ er СТУЛЕ РТ 
rd 2) ,J ЕРЕ БЕ 


8% — — - 
stac ke ІП. 2. [9 8) D m 1 7% 
2% 4 FAL жа 4 


30-DAY MONEY BACK GUARANTEE FULL 1-YEAR WARRANTY 


See из at COMDEX/Spring "94, Booth #N4974 
Germany - Elsner Computertechnik, Tel: 49-521-889877 Fax: 49-521-889925 
Japan - Proside Corp.. Tel: 81-3-3254-6131 Fax: 81-3-3254-6134 

Taiwan - Raritan Computer Taiwan, Inc., Tcl: 886-2 218-1117 Fax: 886-2 218-1221 
The Netherlands - Artelcum B.V., Tel: 31-1-442-3313 Fax: 31-10442-3443 
United Kingdom - Kemitron LTD, Tel: 44-244-536123 Fax: 44-244-531043 
For List of Latin American and Canadian Dealers contact RCI (908) 874-4072 


Circle 282 on Inquiry Card (RESELLERS: 283). 


LET YOUR COMPFUR ER DO THE IALKING! 
Bl Automated Attendant 


integrates major voice/fax applications plus E Unlimited Audiotex 
program control into one full-featured high | Bi voice Mail 
performance software. PC-AT/386/486 based. 

Bi Talking Yellow pages 


Menu driven. Easy to usc, Full support for 
Rhctorex, New Voice, Dialogic, Bicom, Pika, 
TH and Intel voice and fax hardware. Supports H Telemarketing 
"Oe dir a rie FT Ш Fax Mail 

Bl Fax-on-Demand 
М Fax Broadcasting 
Ш Date/Party lines 
Bl Int'l Call Back 


Fax-on-Demand lines: 818-368-4566 or td 


TUF LA Иа re 
: (818) 368-6132 Fax: (818) 
10801 Bismarck Ave.. Northridge, СА 91326 USA 
(Resellers/Dealers/OEMs/Private labels are welcome) 


Circle 269 on Inquiry Card (RESELLERS: 270). 
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Rhetorex 
Voice Processing boards 
make CTla — 


If you’re asking ` "what's 
СТТ? you're missing one 
of the hottest new 
technologies going. 

Computer Telephony 
Integration links PC- 
based computer appli- 4% 
cations to the telephone 
network, providing voice/ 
fax mail, interactive voice response, voice/fax servers 
and more. 

Interested? Maybe you're already developing a CTI 
application. Then it's time to discover Rhetorex " 

For the best value in CTI technology—from our 2 and 4 
port DSP-based voice and fax processing boards, to our 
24-port platform-give Rhetorex a call. And start making 
CTI a reality today. 


Rhetorex, Inc., 200 E. Hacienda Ave., Campbell, CA 95008-6617 
Tel. (408) 370-0881; Fax (408) 370-1171 


All trademarks identified by the ™ symbol are urndemarks of Rhetorex, Inc. 
All other trademarks belong to their respective owners, © |993 Rhetorex, Inc. 


Circle 254 on inquiry Card. 


Hard Drives Motherboards Systems 


Conners 340 .....5260 386/400Х isa...$105 386s 
Quantum 270....5225 386/486DX VL n/cpu $115 486s 
IDE/SCSI Available ISA/Vesa LocalBus Pentiums 


Call for Other Drives, M/Bs, Monitors, Cards & Systems. 


Next Wave Systems 
7025 Mission 3t, y- 103, $ Da City, СА 94014 


115755271 (FAX) 
VISA/MasterCard 


1-415-755-7245 
Open 7 Days a Week 


Circle 292 on Inquiry Card. 


9 Z 
ON T BE QUT OF TOUCH! 
Talking Technology has multi-line voice 
apd fax processing systems so you сап 
== ЖА Stay in touch with 


Complete multi-line 
packages start at $699! 
TALKING TECHNOLOGY, INC. w 


Се tomy 9:50: 


Ак Information Call: 
1-800-685-4884 
Demo: 1-510-522-3800 ext. 120 


Circle 257 on Inquiry Card. 


РС 


KS-7 АТ equivalent card $289 - qi 

NEC V53 CPU 512K Ram, AT bus, 

Options: PCMCIA, 4M Ram, 2M Eprom, 
512K NV Sram, Clock, VGA, 5 $епа! 

2 Paralíel, Keybd, Flop, Modem, 12 bi A/D. 


KS-2 XT equivalent card $149 - q1 
NEC V40 CPU 256K Ram, XT bus 
Options: PCMCIA, 512K Eprom, 384K 
Sram, Clock, 3 Serial, 2 раг., Modem, A/D. 


Complete Development раат 
We provide development systems and 


utilities to download, test, and burn your 
DOS programs into ROM. 


303-444-7737 
fax: 303-786-9983 


Circle 246 on Inquiry Card. 


Boulder, 


Colorado 80301 


Rackmount Solutions 


RACKMOUNT COMPONENTS - 2" 25 PRICING 
Rackmount Chassis 19'x7x1 $131 
Rackmount МСА Monitor 
Rackmount Monitor Shelf 
Rackmount рар Keyboard Drawer 

RACKMOUNT PLATFORMS - Qty 1 Pricing 
RMS486DX2-66 EISA $1593 AMS486SX-33 $915 
RMS486DX-33 $1136 — RMS386SX-33 $665 


RACKMOUNT CHASSIS — 15 Models up to 20 Board Slots 
SLOT CPU BOARDS ~ EISA/ISA 486, 486SX, 386, 3865Х 
RACKMOUNT MONITORS = Super VGA & Monochrome 


RACKMOUNT KEYBOARDS - High Ouality Cherry KB 
RACKMOUNT SWITCH - Video/KB up to 12 CPUs 
RACKMOUNT CABINET - Modular from 21° to 96° high 


Exclusive International Distributor Program now Available 


SNS WAEEEY 


FECHHÜULUCY ІМС. 


2468 Armstrong Street, Livermore CA 94550 
(510) 447-2030 FAX: (510) 447-4559 
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PC-based Solutions for 
Industrial Automation 


е industrial PCs & Workstations | 4 
* Enclosures and Card Cages 
е 486/386/286 CPU Cards 

* RAM/ROM Disks 

е Industrial V/O Cards 

e RS-232/422/485 


1-800-800-6889 
1-408-245-6678 іп СА 
Fax; 408-245-8268 


— 
SOLUTION GUIDE 
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| Data Acquisition 
for Notebook PCs 


High-speed, PC parallel-port connection 
2-ch ОГА & 16-ch, 100-kHz АТ) 
32 digital ГО 
16 high-speed digital inputs 
» § countertimer channels 


* AC or battery operable 
* MS Windows graphical software 


zu 2 


fOtech, Inc. : 25971Cannon Ед: Cleveland, OH 44146 


(216) 439-4091 » Fax (216) 439-4093 


| m 
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FREE, 288 PAGE 


DATA ACQUISITION CATALOG 
AND REFERENCE GUIDE 


FOR IBM PC/XT/AT, MICROCHANNEL 
COMPUTERS AND COMPATIBLES 
A/D Boards 
«Signal Conditioning 
Communication 
РС instruments 
Scientific Software 


METRABYTE 


Circle 248 on Inquiry Card. 


DAP 3200e"* Data Acquisition Prorrssor 
Analog 1/0 to 330K samples per second | Digital Signal Processing up to 16 MIPS 


Digital 1/0 to 1.6M samples per second | 10-24 MHz CPU with up to 4M DRAM 

Up to 512 analog inputs on one DAP 20-32 MHz DSP with up to 96K SRAM 

Up to 128 digital inputs/outputs DAPL™ Operating System 

12-bit or 16bit resolution ADCs ә 100+ standard commands А AR 


FFT and FIR-filtering with on-board DSP | e Custom commands ia C 
LABORATORIES 


CPU: 1186 or i486 
Send for FREE catalog and demo diskette. 2265 116th Avenue NE 
Bellevue, WA 98004 


206-453-2345 / fax 206-453-3199 


Circle 249 on Inquiry Card. 


nr 


PARALLEL on DER Tus CONNECTIONS" 
Self-Powered Models-USE WITH LAPTOPS 


SiliconSoft" 4760 Castlewood Drive, San cx 


TM OscDongie, DeeqCard, Dacqeme« 


Circle 255 on Inquiry Card (RESELLERS: 256). 
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\ 95129 


^ n Вг, ine, 


ТЬе Classic Color тете РС 
е Avallable in 486-33/50/66 system or in a SKD enclosure 

e Build-in 10° color SVGA SONY Trinitron monitor 

е 6 Slots with 3 full 3 half arrangement 

•2х5.25° DD and 1x 3.5" HDD bay 


Trans 2000, (if. Е. 


11558 E. Washi on Blvd Sute А, Wir, CA90606 — 
Tel: 310-908-6814 © Fax: 310- 908 - 6819 
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Fix Your PC “FAST”! 
with the new UNICORE POSTcard V2™ 


Дане ae Maes АШ ы}: aka en 

sap ad ad соя afl evo 

routines, continuous testing of 

preboot functions, and supports 

System functon and diagnostics for 

IBM and compatible PC/XT, AT, 80386, 80486 and 
j machines. іл addition, the 


Pentium class 

POSTcard V2 has the ability to source actual IRQ 
usage and actually monitor ОМА and IRO lines. 
The POSTcard V2 plugs into any standard 8-54 
(PC/XT) or 16-bit (AT) slot and in seconds you will 
be able to diagnose even hard-to-find motherboard 


= UNIC@RE ге 


1538 Turnpike Street, North Andover, МА 01845 


800-800-BIOS 


(508) 686-6468 FAX: (508) 683-1630 


E feni medi operating system 
om 
Holen 

5 


Ш Comprehensive users manual with lots ol 
troubleshooting tips. 


SET Th Professional's L noice 


“in Diagnostic it Softw are 


- (Rec cal-Tie m Т Computer Equ ipment Repa ШЕ 
achnicians, OEMs, System Integr: 
неч Engineers, and even End Users with Time-Saving, 
Low-Cost Diagnostic Capability needed to quickly repair 
System Boards. 
© Single board tests PC/XT, PC/AT 286/386/486 and compatibles. 
wv Displays diagnostics & fault trees on system monitor. 
А Initializes and tests systems that appear completely dead. 


c^ Even injects it’s own test into the system with no RAM installed. 
^^ Trouble-shoots to component level. 


c^ Finds intermittent problems. 
Call today for more Information 


00-539-0123 
МІСКФ® ЈАТА 


"Елггіте Qeicd Ігеі suftrace PRES пір Бү летін al a RACER H Products of Ultra-X, Inc. 
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Supports 
Monochrome, CEA, 
EGA, VGA & SVEA 


COMPACT Disc RECORDER SYSTEM WITH; 


American InfoScience 


CD-PRODUCER 


PHILIPS CDDS21 SCSI RECORDER, CARD 
AND OUR CD-PRODUCER PREMASTERING 
SOFTWARE IS ONLY $5995.00 COMPLETE. 
Vake CD-ROMS American InfoScience 

| desktop in 1948 South І.Н, 35 

Austin, Texas 78704 
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Including а Philips ! CDD.521 nary. once ө drive 
SCSI interface card, cable, software 
ROM and CD-Audio and 5 blank Е 


7 COMPLETE SYSTEM 
PRICE $6495 
214-380-0126 
FAX 214-380-4506 


2CD-ROM, LLC 
4819 Keller Springs Rd. 
Dallos, TX 75248 


z - | 
Cirele 280 on Inquiry Card. 


Let your 
"true colors shine 
through" 
when you advertise your 
computer products in 


BYTE's 
HARDWARE/SOFTWARE 


SHOWCASE 


our newest, affordable, 
4-color advertising section! 


Call for more details: 
(603) 924-2695 
or (603) 924-2598 


Jost Bus Adapter/Controller 


Standard (7 SCSI, 2 IDE, 2 Floppy, 2 Serial, | llel). . $175 
Enhanced (7 SCSI, 2 IDE, 4 Floppy. 4 Senal, 2 Parallel). . .$195 
Price includes cables, software & complete documentation 
CALL FOR DETAILS! 


Control Concepts, Inc. 
8500 Executive Park Avenue 
F "nirfax, Virginia 2203] 


Tel: (800) Fax: (703) 876-6416 


Terminate S 


SCSI Vue” 
Terminator 


' Active Regulation 
' Status Indicators , 
' Gold Contacts 


* Improves SCSI Bus 
Performance 

' Less Errors; More Reliable 
Data Transfer 

eee g ° Diagnoses Problems 


ы. Ё • Analyzes Signal Quality High- Performance 
| Active Diagnostic 


"“/ T А A г“ | INI 4; 
«DOS * MAC * UNIX * 


' Diagnostic Indicators 
' Large Ferrite Filters 
* Triple Shielding 
Double Gold 20u” 
Plated Connectors 
* Extra Heavy 26 
Gauge Wire 
Benefits: 
' No Loss Of 
important Data 
* Faster Performance 
' Test Cable — 


Тт L 
ma Р Э 
1 


3101 Whipple Rd., union City, CA. 94587 
Ph: 510-471-6442 Fax 510-471-6267 
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PS/2 90 50z 55sx 60 70 80 P70 


INTERNAL DRIVES - May be used as а high performance reptacement or ta co-eds! жт orginal ІМ. dive 
Campandle with 005 3.3 to 62 0S/2 2.0, 2.1, Windows 3.1, NT, and Моол. Inctudes IDE or SCSI-2 microchannel 
сал{гтоге hard Өтке, mauntmg АА, ribbon. power cabie manual hardware, and free techrcal support 


$414 Processor Upg rades 


131mb. 15ms, Internal IDE Drive . 
245mb, 15ms, Internal IDE / SCSI Drive. $469/$499 
345mb, t3ms, Internal IDE / SCS! Drive _ . $509/$500 

540mb, 8.5ms, intemal SCSI Drive Kit $889 ^L aar cud 

1.06gb, Этв, Internal SCSI Drive Kit $1,208 Only $345 

PS/2 Model 25, 30, 30-286 |IBM PS/2 Memory 


i31mb/246mb Hard Orive Kit 284/ 252 
345mb Hard Drive Kir T : Call For Latest Prices ! 


General Technics г Year Warranty - 10 Day Mesey Back бектің 


| 3 "^ BED 
(eU U-Gi-ala C - o XT 
Tel. (516) 983-9473 38 Raynor Ауе Oran Pom ю бт 


Call tor your FHEE Catalog today! rro 


For Ps 2 25 30.286. 50 Sor 
кии 4805102 60 um 


Fox: (516) 981.5028 Ну 11779 EST, Мол-Ігі 
Circle 275 on Inquiry Card. 


RAPID REPRODUCTION 


Simple Fast Smart Reliable Duplicators 


АХ 1000 MANUAL AX-2X AUTOLOADER 


-FORMAT, COPIES, VERIFIES. - FORMATS, COPIES, VERIFIES 
-180 3.5 H.D hr. - 180 3.5 H.D /hr. 

-COPIES ALL MFM FORMATS - COPIES ALL MFM FORMATS 

- RELIABLE TEAC DRIVES -FULL BIT BY BIT VERIFICATION 
-AVG. 100,000 COPIES/DRIVE -ADJUSTABLE WINDOW MARGIN 
-5.25" 4 3.5" DUPLICATION - BATCH PROCESSING 

-I YEAR WARRANTY - 6 MONTH WARRANTY 


ЯЯ TC MIN IC 


TECHNOLOGIES 
CORPORATIONI 


4995 TIMBERLEA BLVD., UNIT 9 
MISSISSAUGA, ONT. L4W 252 
TEL: (905) 602 9270 FAX: (905) 602 9279 
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FACTORY 


y 
VICTORY ` 
ENTERPRISES 


a Pertoct for serializing or olherwise identifying 
specilic disketes 


1-800-727-DISK (3475) 


Circle 260 on Inquiry Card. 
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Rugged Rackmount Keyboards | 


Elma offers high quality industrial ruggedized 
keyboards. Features include: 
е 19” rackmount keyboards 
e Take 1 U or 1.75" space 
Over 25 models to select from 
Available in full travel and membrane types 
IBM PC XT/AT, PS2 compatible 
US and International versions 
Spring-lock front panel 
8mm, 2 button trackball with serial output 


Call Elma at 510-656-3400 
Elma Electronic, Inc. 
44350 S. Grimmer Blvd. 
ГА Fremont, СА 94538 
ЕЕ Tel: 510-656-3400 
А Fax: 510-656-3783 == 


CUSTOMIZE YOUR KEYBOARD 


* Custom Key Imprinting - all brands! &— 

* Custom Colored keys for IBMS РЕС” BERE 
Wyse®, Key Tronic®, Cherry®, and more!| X^ 

е Custom and stock keytop label kits for № 
software support & languages. 

* Full color keyboard templates made to 
your exact specifications. 

е Word Perfect Keyboards. 

* Cyrillic, Arabic, Hebrew, etc. Keyboards 


CUSTOM HOTLINE 800 93 7.1 E 
from the leader in SP Innovations" Dept. BYTE, 260 Justin Dr. 
Cottonwood, AZ 86326 


602 634- 1515 


Everything you сап dream of Гог 
your HP 100LX! Flash and RAM 
memory cards, connectivity kits, 
printers, modems, and over 30 
software programs are just some 


of the products you will find in 
this 72 page catalog — all at 
EduCALC's everyday discount 
prices! Call today for your 
FREE catalog. 


EduCALC Mail Store 
27953 Cabot Road 

Laguna Niguel, CA 92677 U 
(714) 582-2637 


HEWLETT 
PACKARD 


Circle 277 on Inquiry Card. 
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Keyboards • Laptops 8 Notebooks = | 


Laptops & Notebooks | 


it уои maintain ES or lasers and want to cut 
the cost of repairs, ask for details. 


Uus 50. 8-946-2660 Europe 444 (0)2 ! , 24000 


Circle 295 on Inquiry Card. 


Notebook Expansion 


LapStation Expansion 
Systems and 
CableMate Port 
Replicators let you 
attach any desktop 
peripheral or PC 
enhancement card 
to your notebook in 
one easy step. 
Models with one to 
seven slots and bays 
support most popular 
notebooks. 


E y i—Corporation 


The Portable Ретрһегов People 


1214 Wilmington Avenue / Salt Lake City, Utah 84106 
(801) 466-9797 FAX (801) 485-6204 Toll Free (800) 866-9797 


Circle 238 on Inquiry Card. 
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Кеура Гог 


Portable 
Computers 


Available in Ivory or Black 


Boost data entry speed, accuracy and convenience 
with Genovation’s Micropad,™ the innovative 
numeric keypad for portable computers. 


Is the unhandy питепс section of your 
portable computer's keyboard dragging you 
down?....Give your productivity a boost by 
using our Micropad. The ergonomically 
designed Micropad is ideal for spreadsheet 
and accounting applications that require fast 
and accurate entry of numeric data. 

The Micropad attaches to the parallel port 
of any MS-DOS computer while providing a 
clean pass through connection to the printer. 
Power usage is negligible. Lightweight and 
compact, the Micropad is fully compatible 
with and programmable under both DOS and 
Windows. [t is also available with connectors 
to fit ! keyboard ar and serial ports. 


 GENOVATION2 


TO COMPUTER 


TO PRINTER 


17741 Mitchell, North 
Irvine. CA 92714 USA 
TEL (714) 833-3355 
FAX (714) 833-0322 
(800) 822-4333 


— Circle 240 « on Inquiry C Card. 


Qur New Contribution, 
Your New Paríner 


V.32turbo 19200bps 
Available 


Main products: 

14400bps« V.42bis «*FAX(G3) 
9600bps+V.42bis 
9600bps+MNP5 
2400bps+V.42bis+FAX(G3) 
2400bps+MNP5 

Stand alone 

Internal card 

Rack mounted 


Branch office:U.S.A. 
TEL : 818-2811826 
FAX: 818-2879825 


FI: OF. 1994 
08 IT94 
шшр ш 
BALL 11-5 


40-541 ANEBOS SEC. S CHUNG HSIN RD.SAN CHUNG 
ory TAPELTAIWANRO.G 
TELS ШШ 241И04605155° FAX : BS8-2-2004060 


AXE 621 
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| inputs, 14 high-current driver outputs, R$232/485, WM" 


PC Screen to TV Screen 


Windows, Mac & OS/2 
Multimedia Presentations 
on Y. a 


УСА to TV conversion, the 
altemative for professionals to deliver 
hi-resolution computer graphics and 


1-800-863-ADDA 
dynamic presentations on television, 


4 | | Ме 
with 16.8 million colors апа flicker- " = к y Әт 
free video output, bundled with Award ADDA TECHNOLOGIES, pe 


Winning ACTION! 2.5 SE Software. Suite #109, Fre m Spring A ҮТ TRA 
* Ask for Adda's exclusive 100% Flicker 


USA Tel 510-770-9899 Fax 510-623-1803 
Free VGA to TV Converter! Canada ТЫ 604-278-3224 Fax 604-278-2909 
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Why not take it with you? 


The World’s Slimmest lightest 
laser-quality portable printer. 
e One inch thick 
* 2.6 pounds 
е Plain paper printing 
e ОНР transparency printing 
® Laser quality resolution, 360 dpi 
• 48 dot thermal transfer 
* 67cps in lOcpi, 81cps in 12cpi 
e 360 dpi x 360 dpi 
* Centronics 8 bit parallel 
* Built in NiCd battery pack 

For information call 


1-800-779-7705 


Atlantic Technologies 
6631 Amsterdam Way, Wilmington NC 28405 


Circie 296 on inquiry Card. 


PLC 


t$ % 
High speed scan rate at a fraction о the cost" 

Introducing our DWC Speech Processor only $199 
Hardware: 20 Seconds ol analog permanent storage medium for up to 160 
ditorent ғ 10K ohm input wih anenuation • 8 ohm 0 2W 
output with) adjustable gain » } transistor digital output * on board RS485 * 

pei narra io i erai Sal dero fee 
up to 32K • optional ОТМҒ 
Software: Programmahle жч ІВМ XT/AT/386/486 compatible and EPROM 
programmer or ihe DWC Programmars Development руа с • 849 uu to уве 
DWC Latider Logic Compiler or our new DW °С’ real time softw 
6ysiem includes functions for ай of our nPLC products « кесіне келе 

rvallubie remote UO neltworkable software 


software • also 

Analog Controler $269 Real Tina ‘С’ 599 
Digital Controller Сс ендік: Месе ae 
Operator interlaco. ning м 2-5 


Не Sta 
7301/05 9195: oN 

"e! Z-World's line of Cprogrammable б ә gov 22 
miniature controllers, the Little Star" has 16 

hattery-backed 
RAM and real-time clock, programmable timers, watchdog, and more. It is also 
available with enclosure and LCD/keypad, expansion cards for addtional ИО, and 
optional 18 MHz clock. Our easy-to-use, yet powerful Dynamic C™ development 


system ($195) integrates an editor, compiler, and debugger. The Little Star is ideal 
for control, test and data ы applications. 
916.757.3737 


CER a 1724 Picasso Avenue 
@ О, | 
p — 916753.5l4l FAX 


Davis, CA 95616 
Circle 263 on Inquiry Card. 


24-Hour AutoFAX 
916.753.0618. 

Call from your FAX. 
Request catalog #18. 
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SPECIAL DEALS ON 523 


| ВИСИТ fate Whe ri aia 
ішнігі Ма болус рр: Е 
> EP 


м | 


A V100 - AVISION Gray. Desk/Laptop Seanner 
600 DPE Built-in ADF, Direct print to р 
iPhoto Plus & OCR (Laptop ui 


А У6ВОС - AVISION 256 Gry flatbed scanner 


rinler 40 
apter additional) 


max. 1,600x1.600 DPI, Legal Size, OCR $t n 


A XV OOUC. - AVISION 24-Bit, True Color Flatbed Scanner ТЕ 
Max. LANI DPI, Legal Size, iPhoto Plus & OCR . „= 


А VO8OC - AVISION 24-Bit/True Color Flatbed Scanner 
Max. 1,600 DPI, Legal size, Image Pal & OCR 


AV80O -AVISION High-speed (10ррт) Seanner 
24 Ви, 1.200 DPI in Flatbed Image Fast &OCH 


AV6120 - True Color, 2400 x 2400 dpi 
Multimedia Upgrade Kit w/16 bit sound cards 


rX " 1 ff TAT чт т а "X чү “Th т m Wek Т 

| | A ^ n M | ү rj | ! n. I] ( 1 P d № Д { À if ) Y | 
| n nl i | | [ БЕ, № 

[| р у 


зто $1,299.00 


$2,900 $1,499.00 


$650.00 


| x. жы” 3 u Y = ІТ! 1 | | В 
| %- д = i. СЯ 4 LN - a p." N А | = P 4 2 
A DIVISION OF LITECH CORPORATION 
| "à ig €) ГӘ A Ие” 8:20 АМ = 8.00 PM (EST) 
324.6 MON-SAT. 


| { 
» "iw 


s 


ОГ ГАС 
5-4 | 1 -— J ч 
- = СНА ЧОР CI 
|. ы Ачу ДЧ. ef БАЛ "жы ЖА. 
LITECH CORP. * 614 N. MAIN STR., LOUISBURG, М.С. 27519 
TECHNICAL SUPPORT: 1-800-LITECH-6 


VAR and Dealers welcome* PHONE 1919) 496-2669 FAX: (919) 496-7111 
AVINON IS THE REGISTERED TRADE NAME OF AVISION INC, * PHICES SUBJECT TO CHANGE WITHOUT NOTICE. 
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3480/3490 & 9-Track Tape Subsystems 
1/4" DAT 8mm Optical 


Windows Software Now Availabl 

* Tape Backup and Restore | 

* Make Your Own CD ROM 
with our CD ROM Maker 

* Optical Storage from $995.00 

е Fujitsu Quality Drives 


CALL 1-800-938-TAPE 
Get The Very Best For Less 


"ii imi "т 


Laguna Data Systems 
7340 Smoke Ranch Road, Suite C, Las Vegas, NV 89128 
Tel: (702) 254-2648 • Fax: (702) 254-0910 
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Desktop 9-Track Tape Subsystem 
#7-5е ту 9-track system on desktop. 


Qualstar's tow cost 1/2-inch 9-track Streaming 
tape systems bring full ANSI data interchange to 
IBM AT, PS/2 or Macintosh, giving your micro the 
freedom to exchange data files with nearly any 
mainframe or minicomputer in the world. 

Systems include DOS or Xenix compatible 
software, coupler card and cables. High reliability 
1600 or 6250 BPI capability may be used for disk 
backup as well as data interchange. 


m Call us today! For details and 
[IUBLSTHR и 


to order: Fax (818) 592-0116 
Phone (818) 592-0061 
6709 Independence Avenue, Canoga Park, CA 91303 
©1989 Qualstar Corp. 


All product and company names and trademarks are the exclusive property of their respective owners. 


Circle 253 on Inquiry Card. 
264 BYTE MAY 1994 


619-571-5555 

FAX 619-571-0982 

Europe (+44) 734-891891 
Europe FAX (+44) 734-891897 


Overland Data! 


Your best choice for 1/2 inch 
tape solutions since 1980. | 


Circle 251 on inquiry Card. 
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Innovative 
Storage 


We make tapes work like disks? Feckmotory 


TAPEDISK software turns your SCSI tape drive into a DOS "disk? 
DOS assigns a drive letter to your tape drive! 
Works with DOS, Windows, and Windows For Workgroups! 


Full use of your investment - Use your expensive tape drive ali the 

time, not just for infrequent backups. 
Easy to use - Easy backups make for frequent backups. 

Now save valuable data to tape as easily as saving to disk. 
Direct data access - Head your data directly from tape. 

No need to restore data to disk, Save data directly to tape. 
Tape storage is cheaper - less than 1/2 penny per megabyte. 

2 gigabyte tapes cost less than $10.00 

only $249.” 


Supported tape drives 


EWLETT 
HP JetStore-Conner Python- (2 bacano 


Turbo Python-WangDAT- 1-5 

Pray Nang TEN Leasy- ене 800-TAPEDSC 
andberg-Colorado Solution D 
PowerTape, and others. = 800-827-3372 


Call for detailed list. TAPEDISK Corporation 


Circle 284 on Inquiry Card (RESELLERS: 285). 


HIWIRE? II Schematic | 


and PCB Software 

With support for ex- | 
panded and extended | 
memory, HiWIRE |! can 
handle your most de- 
manding schematic and 
PCB designs. The unique 
HiWIRE 11 editor allows 
уси to display and edit 
schematics and PCBs 
simultaneously, using 
the same commands for 


| (6) тек Corporation ; ; 
ААДАЧХТЕР each. HiWIRE Il is $995, 
| WINTER Lafayette, IN 47904 and is guaranteed. 


Call (800) 742-6809 
(800) 742-6809 or (317) 448-1903 


| 
| 
| 
— a = — | 
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Computer-Based Instrumentation 


Free 1994 catalog of hardware and software for computer- 
based instrumentation. Features instrumentation software for 
Windows, Windows NT, Macintosh, UNIX, and DOS, 
including LabVIEW, LabWindows, and the new 
LabWindows/CVI. Describes IEEE 488.2 interfaces, plug-in 
data acquisition boards, VXibus controllers, and signal 
conditioning accessories. Customer education classes also 
detailed. Includes tutorials and glossary. 


National Instruments 
6504 Bridge Point Parkway, Austin, TX 78730 
(512) 794-0100 
(800) 433-3488 (U.S. and Canada) 
Fax (512) 794-8411 
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International № 


Sell your computer products 
growing markets today! 

‚ REACH 78,000 LATIN АМЕКІФ 
BYTE READERS 
Now you can advertise in 1,2, or 


all 3 Latin editions of BYTE: 

BYTE Mexico 

BYTE Brazil 

BYTE Argentina 
Give Liz at Global Ad-Net а call tog 
info; 603-876-4311. 


dBASE Data Entry 


Ш 
The TransTerm 5 is a work station data entry/display terminal 
for on-line shop floor data collection into PC/AT/PS-2 systems. 
The unit is one of a family of such terminals which feature LC 
displays for operator prompting and data entry via sealed touch 
keys or an optional barcode scanner or badge reader 

(Code39, UPC»). A multi-terminal network controller (up to 250 
stations) and a dBASE IV compatible software package are also 
available. System costs start below $300 per station. Options 
include display backlighting, barcode scanning, counter inputs, 
control output. 


COMPUTERWISE. 


302 М. Winchester * Olathe, KS 66062 
913-829-0600 • 800-255-3739 • FAX 913-829-0810 
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FILE-WISE DISK ACCELERATOR 


ІШ Keeps files you specily in E/XMS for ultrafast access OMEGA POINT, INC. 
li Works alone or to Speed up existent cache/RAM disk 25 Birch Rd. Framingham, MA 01701 
E Unlike cache, your files dont get needlessty flushed 
ой of RAM, but аге always ready for instant access oin 
па Unlike RAM disk, no need to copy files / reconfigure 
applications, no RAM wasted on granularity slack 
M Reduce LAN/server traffic. Speed up DOS & WIN. 
Ш Price: $ 49. Call юг OEM adaptations & site license 


\ САЯСА 2CINT INC. 


TEL (508) 877-1819 
FAX (508) 877-0915 
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TCP/IP & SNMP 


Add Networking Protocols to your system designs with: 


м - 
FUSION Developer's Kit 

* FUSION TCP/IP protocol suite 
FUSION SNMP agent MIB 2 + Version 2(Available Soon) 

: Flexible architecture -C source code 

· Used in thousands of process control, embedded systems, 
and end-user designs 

* Easy porting with consulting and training available 

: ee porting services available from our engineering 
sta 


Royalty-Free 
EQ Pacific Softworks Option Avaliable 
w-—À _ 


_ Call (805) 484-2128 or (800) 541-9508 FAX (805) 484-3929 
Circle 266 on Inquiry Card. 
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THE BUYER’S MART 


THE BUYER'S MART is a unique classified section or- 
ganized by product category to help readers locate sup- 


A DIRECTORY OF PRODUCTS AND SERVICES 


pliers. Each ad has Inquiry numbers to aid readers re- mended). 


questing information from advertisers. 


AD FORMAT: Each ad will be designed and typeset by 
BYTE. Do NOT send logos or camera-ready artwork. 
Advertisers should furnish typewritten copy. 2"x1'/." 
ads can include headline (23 characters maximum), de- 
scriptive text (300 characters is the maximum 


phone and fax number. 2"х2%" ad has more space for RATES (Jan. 1994) 

descriptive text (850 characters is the maximum recom- 33 61 2 13 
issues issues issues тает 

DEADLINE: Ad copy is due approximately 2 months 2%" 

prior to issue date. For example: November issue D —- $696 $668 = " 


recommended) plus company name, address, tele- FAX: 603-924-2683. 


| ACCESSORIES 


RADIOACTIVE? 


Plot 4 o^ your PC with The RM-60 RADIATION MONITOR 
Sena or printer port. Detects: ALPHA • BETA • GAMMA • Х.НАУ. 
Мотой, 1000 times me resolution of standard geiger counters 
Excellent for traciong RADON GAS. Find sources. Naw: Version 3.1 
+ WINDOWS, Plot: * Background » Cosmic Rays • Clouds * Foods 


Сахута іш PC MAGAZINE review. • TSA • GM Tube 
VISA MC'EURO Phone orders. Nol satisfied? Full refund 


800-729-5397 or Tel/Fax: (302) 655-3800 
Aware Electronics Corp. 
P.O.Box 4299, Wilmington, DE 19807 $149.50 


KEYBOARD, VIDEO, MOUSE, AUDIO 


Extend signals trom PC with EXTENDER 
Split signals with COMPANION/PC EXPANDER 
Switch signals among PCs with COMMANDER 
Boosts signals up to 600 feet. Control up to 96 PCs 
with one keyboard, monitor and mouse. 


CYBEX CORPORATION 
4912 Research Dr., Huntsville, AL 35805 


Phone: 205-430-4000 Fax: 205-430-4030 


Inquiry 651. 


VGA Splitters 


Connect 2, 4, or moro monitors to your computer 
Bright and crisp presentation simultaneously on 
all monitors - Guaranteed 

Works with all VGA, SVGA, and RGB monitors 


Small durable metal case. MADE IN USA 
Extension cables availabie 


HAR TECHNOLOGY ого 4449 


Santa Ana, CA {714) 641-4607 


Inquiry 652. 


ARTIFICIAL INTELLIGENCE 


а e 
Al Reverse Engineering Tool 
Reverse engineering tool usas expert system to analyze 
applications written in COBOL and other 3rd generation 
languages. 
€ Automatic production o! systern diagrams. 
% Analysis reports. 
% Powerful script language. 
+ Can be configured tor ӘСІ, FORTRAN, etc. 
% Windows 3.1 and OS/2 versions. 


FREE DEMO 
System Builders 
Та (613) 230-4067 Fax (613) 236-3754 


Inquiry 653. 
BAR CODE 
Labeling Software 


On EPSON, IBM, OKI, or LaserJet. Easy 
WYSIWYG design. Any format/size. Up to 120 


fields per label. 18 text sizes to 3” -readable at 
100', AIAG, KMart, Sears, MIL-STD, Penneys, 2015, 
128, UPC/EAN, Code 39. File Input & Scanned 
PCX graphics — $279. Other programs from $129. 


Worthington Data Solutions 


(408) 458-9938 800-345-4220 
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Bar Code Readers 


For PC, XT, AT, PS/2, Macintosh 
and Serial Terminals 

Attaches as 2nd Keyboard or to any ADB port 

Reads 2015, 128, UPC/EAN, Code 39, etc. 

External or Internal attachment on PC 

Wand, CCD, Slot Badge, Magstripe or Laser 

Two Scanners per Reader 

100+ Configurable Options 

2 Year Warranty, 30 Day S Back Guarantee 

Direct From Manufacturer 

Top Rated by Independent Review 

Complete with Laser Scanner — $1295 

Complete with Stainless Steel Wand — S399 


Worthington Data Solutions 


3004 Mission Street 
Santa Cruz, CA 95060 
408-458-9938 


800-345-4220 


+ * * * * *X + * * ** 


Portable Reader 
* AA Battery Operated, 64K or 256K 


* User's volce messages tell operator what to 
do at specified errors and at data entry steps. 
Messages are pre-recorded by microphone 
and broadcast thru built-in speaker or 
earphone. EASY! Any language. 


4x20 Supertwist LCD Display, 36 Rubber Keys 
2 Built-In inventory Programs 

3 User Defined Programs, & 3 User Data Files 
Wand, CCD, or Laser Scanner Input 

Serial Intarface and Keyboard Interface 

Reads 205, UPC/EAN, 128, Code 39, etc. 

2 year Warranty on Reader & Wand 

30 Day Money Back Guarantee 

64K Complete with Stee! Wand — $799 

New Smaller Size - weighs only 12.5 oz. 


Worthington Data Solutions 


3004 Mission Street » Santa Cruz, СА 95080 


408-458-0938 FAX 408-458-9944. 800-345-4220 


ұта x * + + + * 


Cordless RF Bar Code Wand 


A cordless RF bar Code wand with a range of 100 
feet. Plug-N-Play. No software needed. Attaches 
as 2nd keyboard. For IBM and Macintosh or any 
seria! device. Real-time remote data collection for 
$695. Optional pocket beeper for long range -S295. 
Its an exclusive from the PC bar coding leader. 


Worthington Data Solutions 
(408) 458-9938 (800) 345-4220 


7 
closes on September 8. Send your copy and payment d d - 599 01 
to: THE BUYER'S MART, BYTE Magazine, 1 Phoenix pemn қ 
Mill Lane, Peterborough, МН 03458. For more infor- 144 
mation call: Margot Swanson at 603-924-2656. 


$1,392 $1,336 $1,170 $1,114 
2 ads/issue = - 1,114 
3 ads/issue ~ - 1,058 1,002 


BAR CODE | 


Portable Bar Code Reader 


> Use as a PORTABLE, WEDGE. or SERIAL 

» 9V Battery Operation with Lithium Backup 

» 2x16 Supertwist LCD Display 

» 54 Key Keyboard with Separate Numeric Keys 
» Real-time Clock Supports Date & Time Stamps 
> Reads alil Popular Bar Codes (16 types) 

» Wand, CCD, Laser, or Serial Input Devices 

» Built-In Program Generator 

» Create Your Qwn Custom Programs 

» 6 Built-In Inventory Programs 

> Up to 250 Programs Can Reside in Memory 
> Create up to 250 Data Files per Program 

» Upto 250 Look-Up Files in Memory 

> Built-In Calculator 

» Supports HAYES Compatible Modems 

» 64K Memory with Data Compression 

> 30-day SS Back Guarantee — 1 Year Warranty 
» Complete Unit with WAND Scanner — $795 


AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 
(800)648-4452 (817) 571-0015 РАХ (817) 585-6232 


BAR CODE READERS 
For PC, XT, AT, PS/2, & Serial Terminals 
» Emulates Keyboard: Works With Any Software 
» Data Appears as Keyboard Input 
» Uses Enhanced Decoding Algorithms 


>» Accepts Wand, 50/Вадде, CCD, Laser, 
Magnetic Stripe Reader, & RS232 Serial Input 


» Reads All Popular Bar Codes (16 types) 

» Reads HIGH, MEDIUM, & LOW density codes 
» Auto-Discriminates Between Bar Code Types 
» Easily Programmed with a Bar Code Menu 

» Over 140 User Configurable Options 

» Daisy Chain Up to 96 Readers 

» Supports NOVELL Networks 

» Supports US & INTERNATIONAL Keyboards 
» Direct From Manufacturer 

» 30-day $$ Back Guarantee, 1 Year Warranty 
> Complete Unit with LASER Scanner — $1095 
» Complete Unit with WAND Scanner — $395 


AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 


(800) 548-4452 (817) 571-9015 FAX (817) 685-6232 


SCANNER SALE 


USA Made 
• WELCH ALLYN Steel Wand w/decoder $249 
* SYMBOL Laser LS2000, LT1700 or 5Р400 w/decoder $5994 
* Software Wedge (DOSWIN) wHP Wand o PSC Laser 5125» 
* Mag Stripe Encoder/Reader (2 or 3 trks) $1099+ 
* Print Software (DOS'WW) $149+ Software: inven. Amets. Toda. 
* POS Products • 30 Day $$ Back • SPANISH Пері. Ayal. 


BARCODE INTERNATIONAL SYSTEMS (BIS) 
12140 Sevem Way. Riverside, CA 92503 (909) 270-0016 intl 
(800) 653-4252 US • (800)219-5178 CAN « FAX (809) 270-0920 


Inquiry 654. 


_ BAR CODE | 
Bar Code Printing Software 


LabelWorks for Windows 


» Prints all Popular Bar Code Types (19 Typas) 


» Desktop Publishing Features: WYSIWYG, 
Scalable Fonts, Rulers, Guides, Lines, Shapes, 
Page Zooms (25%-400%), Templates 


» Rotates Text, Bar Codes, and Graphics 
» Supporis Windows Compatible Fonts 


» Choose From Over One Hundred Pooular 
Label Formats or Design Your Own 


» Rich Text Support Mix Styles, Types, & Sizes 
» Automatically Prints Serial Numbers 


» Imports & Exports Graphic Files: 
TIFF, GIFF, BMP, PCX, WPG, WMF, TARGA 


» Supports Virtually all Windows Compatible 
Printers (PostScript, Laser, & Dot Matrix) 


> 30-day Money-Back Guarantee, $295 
* ** CALL FOR FREE DEMO SOFTWARE*** 


AMERICAN MICROSYSTEMS 
2190 Ragat Parkway, Euless, TX 76040 


(800) 648-4452 (817) 571-0015 FAX (817) 685-5232 


BAR CODE EXPERT 
* Keyboard wedge readers for PC/XT/AT, Р5/2, Mac and Terminals. 
* Readers w/RS-233, RS-4B5 and multidrop protocol. 
* Reader w/DTMF output. data transmission over phone line. 
* Accepts Wand, 5101. ССО, Laser, Magstripe and MICR 
chack reader. 
• Reselier's discoum available. Please call for tree catalog. 


IBS-Intelligent Barcode systems, Inc. 
16031 Kaplan Ave., Cily of Industry, СА 91744 
(800) 765-2271 (818) 968-6265 Fax: (818) 968-5527 


Inquiry 655. 


NEED A ONE STOP SOURCE 


FOR YOUR BAR CODE SOLUTIONS? 
НО PROBLEM! WE OFFER — Quality • Performance • Value 


A М те of READERS + PRINTERS е PORTABLES * BAR 
CODE READERS FOR NOTEBOOKS • HEWLETT-PACK- 
ARD SCANNERS * MAGNETIC STRIPE READERS. Our 


readers plug and play with your existing system without add- 
itional software, CALL ABOUT OUR 30 DAY GUARANTEE « 
TECHNICAL SUPPORT * OEM/VAR DISCOUNTS. 


INTERNATIONAL TECHNOLOGIES & SYSTEMS 


Eastern USA (800} 826-1588 
Western USA (800) 228-9487 


Inquiry 656. 


804-272-01:8 Intl. 
804-272-0357 Fax 


DOS & WINDOWS BAR CODING 
Bar code readers designed for fast, reliable, cost- 
effective data-entry. They work just like a second 
keyboard. Numerous scanners (wand, credit card, 


CCD, laser, etc). Bar Tender for Windows designs 
labels on screen & outputs on almost any printer. 
DOS printing, too. Generous reseller discounts, 
Great warranty. 30-day money-back guarantee. 


Seagull Scientific Systems, Inc. 


15127 М.Е. 24th, Suite 333, Redmond, WA 98052 
800-758-2001 206-451-8966 FAX 206-451-8982 


DATA INPUT DEVICES 
Bar Code, Magnetic Stripe Readers for microcomputers 
& terminals, including ІВМ PS/2 А others, DEC, 
Macintosh. ATAT, CT, Wyse, Wang. All readers connect 
on the keyboard cable & are transparent to all software. 
UPC & 39 print programs, magnetic encodars, & 


portable readers are also available. 
TPS Electronics 
4047 Transport. Palo Alto, CA 94303 
415-856-6833 AppleLink: BARCODE 
1-800-526-5920 FAX: 415-856-3843 


Inquiry 657. 


_ BAR CODE 
VARIANT MICROSYSTEMS 
BAR CODE READERS DELIVER 
WANÜO/LASER/MAGNETIC CARD CONNECTIVITY 
* Keyboard wedges (Intemal/Extemal) for IBM PC/XT/AT, 
Р5/2, and portables 
RS232 wedges for WYSE, Link, Kimtron terminals 
Bar code and label printing software 
Full two-year warranty 


48560 Fremont Bivd., Suite 105/ Fremont, CA 94538 / (510) 440-2870 
800-666-4BAR FAX: (510) 440-2873 


Earn Your High-Tech Degree 
While Working Full Time 


тоу Degree Altematives shows how 
to get your co E degree without quitting your 
job, DAMM t schoo! for years, or breaking 
your budget. $21.95 + $3.75 s/h. Use VISA/MC. 


Professional Publications Inc. 
Dept. 808. 


(800) 426-1178 


Inquiry 659. 
С++ & DATABASE 


C++ Libraries to access and fax to/from your database: 
SyPLUS & OraPLUS C+ Libraries for Sybase & Oracte 
SyPLUS & OraPLUS wisource code 
Sy FAX & OraFAX С++ L.braries for Sybase &Oracis 
Sy FAX & OraFAX w/source coda 
Other C++ Products: 
In-depth С++ video course; DOS/UNIX examples, support 
The C++ TOOLBOX, MS/Win, DOS Libranes 
The C++ TOOLBOX w/scurce code 


Universal Information Systems (uUnitnfo) 
(BOO) 793-7451 
72 Van Riopen Avenue, Jersey City, NJ 07306-2806 


Inquiry 660. 
| CAD/CAM 
CONTOURING MOTION CONTROL 


FROM A PRINTER PORT! 
Indexer LPT™ software $249 
NEW VERSION 3 VISA/MC 
* Controls up to six step motors simultaneously. 
* Linear and Circular Interpolation. 
« New features to accommodate machine control. 
* Easy-to-uso DOS device driver. Super Manual. 
e CAD-CAM inlerface available. 
Corporation, 1422 Arnold Ave 


Ability Systems тау н 


Inquiry 661. 


International Marketers: 
Sell your computer products in one of the 
fastest growing markets today! 

REACH 78,000 LATIN AMERICAN BYTE READERS 
Now you can advertise in 
1, 2, or all 3 Latin editions of BYTE 


BYTE Mexico © BYTE Brasil е BYTE Argentina 
Give Liz at Global Ad-Net a call today for more info: 


603-876-4311 


Inquiry 662. 


| CD RECORDABLE — 


to CD-technology 


GEAR, the ultimate CD-Recordable tool for any CD-Standard 

If you demand a simple, easy 10 use solution 10 create CD's. GEAR 
15 everything you need. GEAR supports al! major CO-Recorders. 
JVC. Kodak, Рыйрз. Ricoh, Sor and Yamaha GEAR ts available on 
DOS, Windows, Appie Macintosh, Sun Unix and Hewlett Packard 


Unix 

Elektroson 
Amenca, 31 Waterloo Avenue, Berwyn, РА 19312, USA 
tel 1-215-560-9033, fax 1-215-667-9397 
Eurapa & Asia, РО Вох 2435, 5000 CK Endhoven. The Nethertands 
tel 31« (0) 40-515065, fax 31-(0) 40-514920, 
E-mail Eloktro @ sci.kun.nl 


Inquiry 663. 


CD-ROM 


A-LINK is YOUR LINK to CD ROM TECHNOLOGY 
From the heart of Sillcon Vailey 


ж СО Вот Titles ж 
* CD Rom Drives * 
ж Multimedia: ж 
Low Prices Large Selection 
Call 24 hours for free catalog 
800-529-9222 or Fax (408) 255-6281 
Visa/MC 


Inquiry 664. 


Allegro Business CD-ROMs 


* Allegro Buainesa Library ................ ‚...$59 95 
“Тһе Clinton Новий Security Р1ап..............................$14.95 
* inPrint Ал Library Volume 1......................................$99.Ө5 


* InPrint Ал Library Volume 2 .....................................859.95 
* Multimedia Business 500............... ...549.95 


Allegro New Media 387 Passaic леса 


Fax: 201-808-2645 Fairfield, NJ 07004 
CALL TOLL FREE: 800-424-1992 


Inquiry 665. 


USA UNZIPPED'" 


Instantly verity any address in the entire USA. Provides 
unlimited access on CD-ROM to every street, city, and 8- 


digit ZIP code. Clean up mailing lists. Avold wasted postage. 
Pays for itself many times over, Windows. 30-day money- 
back guarantee. Only $29.95. MC/Visa. 


CD LIGHT 


8851 S. Silverstone Way, Sandy, UT 84093 
Phone 801-943-0162, Fax 801-943-5633 
71141.2248 compuserve.com 


Inquiry 666. 


ж TOSHIBA :* TEXEL ж МЕС :¥ 
* SCSI INTERFACE = 
+ MEDIA VISION + TRANTOR ж 


* CD-ROM TITLES, MAC & DOS 
* CD-ROM CADOIES & ACCESSORIES 


Computers at Large 
Saratoga, CA 
Dodicated io CD-ROM technology. 


PLEASE CALL Fon Our Price List 


B00-642-4194 * 408-255-1081 
Fax 403-255-2388 VISA & MasterCard accepted 


Inquiry 667. 


MULTI-PLATFORM CD-ROMs 


GRAPHICS: Graphic applications & source 

AUDIO: Audio Apps, Sounds, ЕНесіз...................................524. 
LANGUAGES/OS: Largest collectio of Languages w/source $39.95 
MEGAMEIDIA 11: 24 bit. Images. fonts, зоипфз.......................&39.958 
DIGITAL CINEMA: AUI А MPEG video СЇїр...........................$34.95 


KNOWLEDGE MEDIA 


436 Nunnetey Rd.. Sta B, Paradise, СА 95969 
(800) 78-CO-ROM : (916) 872-3826 FAX 


Inquiry 668. 


Put All Your Documents on 
CD-ROM for less! 


We can assist you in your CD-ROM Developmani by 

ing paper documents, rucrofim or fiche, catalogs and 
images on to CD-ROM. We also develop search engines (ог 
retrieval 


purposes. 
Competitive prices and excellent customer service 
Сай for information, 


Media Conversion Corp. 
800 Roosavett Road, Building D'Sute 106 
Glen Elyn, IL 60137 
(800) 860-1033 or Fax (708) 469-1277 
Inquiry 669. 
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CD-ROM Networking for Peer-to-Peer Networks 


Introducing OPTI-NET* Lite 
OPTI-NET Lite cmploys data caching and prefetching 
technologies to improve the response times for clients 
sharing CD-ROM resources on peer40-pecr networks. 
Call for your free catalug featuring our line of CD-ROM 
solutions including the complete OPTI-NET software 
family, OPTI-CDcache™ CD-ROM caching, multi-drive 
CD-ROM hardware, and networked CD-ROM titles! 


ONLINE COMPUTER SYSTEMS, INC. 
FlashFAX Information Hotline 301-601-2120 
301-428-3700 or FAX us at 301-428-290)4. 


Inquiry 670. 


New and Updated CDROM Titles 
Cica MS Windows CDROM, Thsnds of Windows prgrms..$29.95 
Giga Games CDROM, Games for OOS/Windows 
Space and Astronomy, Thsnds NASA images/data 
C User Group Library, C source code Dec 93. .............. $49.95 
Simtel MSDOS COROM, DOS Shareware/Freeware 
QRZ Ham Radio CDROM, FCC Callsign Db А Shrwar......$29,95 
Hobbes 05/2 CDROM, 0$/2 Shareware/Freeware 
Source Code CDROM, 650 Mb source, DOS/Unix 
Gutenberg Project, Literature and 00с5........................... 

Linux Operating Sys, 386/485 OS, X11. full src 

FreeBSD Operating Sys, Ver 1.0, kent src, X/GNU ............. 

Libris Britannia, MSDOS TeclvScV/Engineer...................... 

X11R5/Gnu COROM, Full src. SPARC binaries .................. 

Nebula for NeXTSTEP, Proms for intel NeXTSTEP 

Ada Programming COROM, Compilers, source, docs 

Aminet COROM, Amiga Shareware/Freeware : 

COROM Caddies, Lifetime Guarantee ................................ $4.95 
Top quality CDROMs. 100% satisfied or luli retund. 


WALNUT CREEK CDROM 
4041 Pike Lane, Ste D-212, Concord, CA 94520 
1-800-786-9907 Visa/MC AMEx, Fax: 1-510-674-0821 


Inquiry 671. 


| CELLULAR PHONES 


TWO CELLULAR PHONES 


WITH ONLY ONE NUMBER 


Our cellular software will allow you to 
change phone numbers and elec- 
tronic serial numbers on 


MOTOROLA • MITSUBISHI е PANASONIC 
NEC * RADIO SHACK * NOKIA 


WHY PAY TWO CELLULAR BILLS? 
Put the same number on as many 
phones as you like! 

Only $495! 

We can also sell you a hand held 
cellular phone with your existing 
number for only $395.00! 


Cellular Press 
421 М. Rodeo Or. #15318, Beverly Hills, CA 90210 
Phone: 310-289-2174 
Fax on Demand: 305-346-7674 


Call from your fax handset and follow the voice 
prompts to receive complete technical specifications 


Inquiry 672. 
COMMS SIMULATION 


Demonstrate, test or 
bundle from fax-scanning 
to ISDN, NO lino or 


installation costs. 


WORLDWIDE PHONE- LINE SIMULATORS 
Fax Scanner (9 to 18 Volts) 


One-way Dial-up ("Lite") 
Two-way Dial-up € 
6-way ISDN (rent or buy) from 


FREELINK > GoodThinKing ““ 
Access +44 (0) 844 291803 Fax..292803 Visa 


$599 


Inquiry 673. 
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COMPUTER BOOKS 
COMPUTER BOOKS at a discount 


Personal, technical service. 15% discount off most books 
from 140+ publishers. Networks. Windows, architecture, 
CO-ROM, С++. UNIX, OOP, Internet, Macintosh, ТСРЛР, 
Novell, Pentium. Worldwide shipping. GO СВК or E-mail 
70007.1333 & compusaerve.com from Internet. MC, VISA, 
AMEX, DISC, JCB cards. Frea 16-page catalog. 


CompuBooks 
At. 1, Box 271-D 512-321-9652 
Cedar Creek, TX 78612 Fax 512-321-4525 
800-880-6818 


inquiry 674. 


COMPUTER INSURANCE 


INSURES YOUR COMPUTER 


SAFEWARE Computerowners coverage provides 
replacement of hardware, media and purchased 
software. As little as $49 а year covers accidents, 
theft, power surges and more. One call does it all. 


1-800-800-1492 


SAFEWARE, The Insurance Agency Inc. 
PO Box 02211, 2929 М. High St., Columbus, OH 43202 
Now available іп Ontario!!! 


DATA/DISK CONVERSION | 


CONVERSION SERVICES 
Convert any 9-track magnetic tape to or from 
over 5000 formats including 377^, 54", 8" disk 
formats & word processors. Disk-to-disk con- 
versions also available. Introducing CD-ROM 
conversions. Call for more info. 

Pivar Computing Services, Inc. 
165 Arlington Hgts. Rd., Dept. 4B. Buffalo Grove, IL 60089 
(800) Convert (708) 459-6010 


DATABASE/ZIP CODE 


US ZIP CODE IN DISKS 
INCLUDING CITY, COUNTY AND STATE 
FREE ZIP CODE FINDER SOFTWARE 


JUST $49.00 
PUMA INSTRUMENTS 


28861 RAINTREE LN., SANTA CLARITA, CA 91350 
Tel. (805) 297-6379 Fax (805) 297-7081 


Inquiry 675. 


CROSS ASSEMBLERS 


Cross Assemblers ^ 
. To, Cr, 
Simulators у. 
Disassemblers <р SO 


PseudoCorp ” 


716 Thimble Shoals Blvd. Newport News, УА 23606 
(804) 873-1947 Fax (804) 873-2154 
BBS (804) 873-4838 


Inquiry 676. 


DATA RECOVERY 


Ontrack 
DATA RECOVERY 
* Professional service recommended by major hard 
drive manufacturers * Expertise in virtually every 
operating system & media storage device « 24-hour 
support with weekend, priority, & on-site service 
available • For fast, successtul results, call: 


MN:1-800-872-2599 = CA: 1-800-752-7557 
UK: 44-81-974-5522 * GERMANY: 0130-815-198 
Corp. Headquarters: 6321 Bury Drive, Eden Prairie, MN 55346 


Inquiry 677. 


Tape & Optical Data Recovery 


Any Tape, Optical, Cartridge of any format whether 
partially overwritten or damagad, Vogon the world 
leaders in Tape & Optical Data Recovery can recover 
any data anywhere on the surface. Recoveries trom 
1/2", 1/4", DC2000, 4mm, 8mm Exabyte, DEC TKxx, 
3480, Worm, Magneto Optical etc. 


VOGON International Ltd. 


USA: 405-321-2585 Fax: 405-321-2741 
UK: *44 (0) 734-890042 Fax: *44 (0)734-890040 


Conversion & Duplication Systems & Bureau 


Inquiry 678. 


DATA/DISK CONVERSION 


THE #1 CHOICE 
in disk & tape conversion 


for many leading corporations, gavemment agencies, 
iaw firms, and companies in every industry—world-wide. 


Free test * Satisfaction guaranteed 


Graphics Unlimited Inc. 
3000 Second St North, Minneapolis, MN 55411 
(612) 588-7571 FAX: (612) 588-8783 
1-800-745-7571 


Inquiry 679. 


Inquiry 680. 
| |  DISKDRIVES X | 
WORKSTATION PRODUCTS 


Disk, optical and tape drives for RISC/Intel 
platforms. Reliable, cost-effective solutions. 
Supporting IBM PS/2, RS/6000, Sun, HP, DEC, 
SGI and others. Installations Worldwide. 


COMPUTER TECHNIQUES 
625 E. Merritt Ave. Suite K 
Merritt sland, FL 32953 USA 
Call 407-453-8783 Fax 407-452-3757 


Inquiry 681. 


_ DISK DUPLICATION 
FULL SERVICE DISKETTE DUPLICATION 


* All disk formats, 100% virus checked 

* Available in a variety of colors 

* Custom silkscreening 

* Bulk diskettes also available 
Manufacturing diskettes in the U.S. sinca 1978 


Syncom Technologies, Inc. 
1000 Syncom Orive, Mitchell, SD 57301 


1-800-843-9862 
Inquiry 682. 


EDUCATION 


B.S. & M.S. Іп COMPUTER SCIENCE 
The American Institute [on Computer Sciences offers ал іт 
depth home study program to oam your Bachelor of Science 
and Master of Science degrees in Computer Sclence at 
home, B.S. subjects covered ara: MS/DOS, BASIC, PASCAL, 
C, File Processing, Data Structures & Operating зумете. 
M.S. program includes subjects in Software Engineanng and 

nitelbgenco 


2101-BY Magnolia Ave. South, Ste. 200, Birmingham, AL 35205 
800-767-2427 205-323-6191 


FLOW CHARTING 3 
— жын 

* Multi-page charts... co 
<> portrait ог landscape 

“ітрос/әхроп I 


* 35 shapes, 10 fonts, 4 line styles 
Сай for free demo disk! 


PATTON & PATTON 800-525-0082 ert. 1317 


Softwarea Corporation 485 бесит” Су. Margin ны. СА 95037 
Sec bor ad сл page 208 


Inquiry 683. 


| FLOPPY DISKETTE | 
3.5” FLOPPY DISK 
RELIABLE & DURABLE 


* We are a manufacturer under the licence 
of Sony corporation. 

* Our disks are all 100% Tested & Certified 
Error Free with guaranteed Clipping Level. 

* Available products: 2HD, 2DD, Clam Shell. 

* Our own brand MEGA and OEM or bulk 
are aiso available. 

* Duplicator & wholesaler are welcome. 


INMARK IND. LTD. 
HK 


1A Man Foong Industrial Bldg. 
7 Cheung Lee Street 
Спа! Wan, Hong Kong 
Tel: (852) 558-2203 Fax: (852) 897-3700 


YHC CASSETTE IND. LTD. 
(TORONTO) 


75 Sainisbury Square, — 
Ont. Canada M1V 3| 
Tel: (416) 321-1179 Fax: (41 6) 321-8451 


Inquiry 684. | 


FLOW CHARTS __ | 


WINDOWS FLOWCHARTER $129 


DEM 3. "d = ke nc «Кәлен tool for 
arts. Requires Microsoft Win- 

eui 82.4 auto adjust in size; dia 
and curves; auto line routi eni re-routing; OLE 
server, click on a shape to ring up a sub-chart; 
= bitmaps and metafiles; Са! for free 


RFF ELECTRONICS 
1053 Banyan Court, Loveland, CO 80538 
Phone: (303) 663-5767 FAX: (303) 669-4889 


FOREIGN LANGUAGES | 
FOREIGN LANGUAGES 


Arabic, Hebrew, Russian, Chinese, Japanese, 
Indian, S.E. Asian — all the world's languages in 
Windows. Full support for mixing Arabic, Persian, 
Urdu, Hebrew 4 English. Chinese and Japanese 
type vertically /horizontally. Easy to usel From 
149.95. Call or write the WinLanguage™ experts! 


Gamma Productions, Inc. 


Tel 310-478-6774 Fax 310-478-7765 
2130 Sawialle Blvd. #305, Los Angeles, СА 90025 


Inquiry 685. 


| HARDWARE 
Upgrade slow 386 with 
486 33, 50*, 66* Mhz 


motherboards from $108. 
*Made by IBM-3 year warranty. 


486 Systems from $598. 


1 Year Parts, Lifetime labor warranty 


MONEY BACK GUARANTEE 


For immediate information any time, call (718) 335-9725 
from your fax and request document number 8101. 


Fulmark 73 Spring SL, #407, NY, NY 10012 
1 (800) FULMARK or 
(212) 274-1194, fax (212) 274-0803 


$108 


Inquiry 686. 


| HARDWARE _ 


IBM BUY o SELL» TRADEPC^ 


NEED TO BUY 
IBM CAU'S, LAMS, SDLC Card, MC 
Store Loop Adapter, Any Quantity 


CONNECTIVITY 
IBM 4MB TOKEN AING 49.00 
ІВМ 4MB TOKEN RING MC 99.00 
ІВМ 16/4 TOKEN RING МС 249.00 
ІВМ 16/4 ТОКЕМ НІМС АТ 349.00 
ІВМ 5250 EMULATION AT/MC 249.00 
ІВМ 3270 EMULATION AT/MC 99.00 
ІВМ 8228 МАЦ 225.00 
ІВМ 8218 СОРРЕН НЕРЕАТЕН 275.00 
ІВМ 8220 FIBER OPTIC CONV 675.00 
ОСА IRMA! BLOWOUT 49.00 
DCA IRMA 111 199.00 
ОСА ІАМАТААС 16/4 299.00 
MADGE TOKEN RING 4MB (меу) 69.00 
SOFTWARE 
IRMA WORKSTATION WIN 249.00 
IRMA А DOS 249.00 
ATTACHMATE EXTRA 200.00 
ATTACHMATE EXTENDED 249.00 
IBM 3270 PC EMULATION 149.00 
IBM PERSONAL 3270 V.2 200.00 
IDEA 5250 EMULATION 99.00 MC 


Piedmont Data Systems 
Atlanta, Gecrgia 

Phone (404) 449-3425 FAX (404) 441-1961 

Inquiry 687. 


Pre-Owned Electronics, Inc™ 
THE independent Provider, serving the Dealer, 
Professional, Corporate, Government, and 
Educational Buyer since 1985 
APPLE 11° & MACINTOSH* 


SYSTEMS * PARTS * EXCHANGE REPAIRS 


Call for a catalog. 800-274-5343 


INT'L: 617-275-4600 • FAX: 617-275-4848 
205 BURLINGTON ROAD * BEDFORD, MA 01730 


Inquiry 688. 


HEWLETT-PACKARD 
Buy - Seli — Trade 
LaserJet ColorPro 
DeskJet DraitPro 
RuggedWriter DraftMaster 


Electrostatic Plotters DesignJet 
HP 9000 Workstations and Vectras also available. 


Ted Dasher & Associates 
4117 Second Ave., 5, Birmingham, AL 35222 
Phona: (205) 591-4747 Fex: (205) 591-1108 
(800) 638-4833 


Inquiry 689. 


?Р А 

"Ме have solutions 

*12, 24, 48, 72, 125, 250 VDC 

* Panel Mount, Rack Mount 
Computers and Power Supplies 

*Sales and Service Support Since 1976 


Мот LIMITED 
SPECTRUM WAY, BLDG. 23 
MISSISSAI UGA, ONTARIO, CANADA yel 5A1 
U.S. and Canada Sales 1-800-268-0427 
International: 
Tel: 905-625-1907 - Fax: 905-625-0531 


Inquiry 690. 


= HARDWARE/DSP 


DSP & DATA ACQUISITION 
PC based DSP boards for Data ЧО and general 
pue signal processing, based on the TI TMS320 series о! 
ixed and floating point D P processors. 


Software for ppan development, as well as extensive Data 
and other applications softwara, is included 


Acquisition, 
with each board. 
33MFLOPS TMS320C31 based Model 310A with high speed 
analog 1/0 is pnced from $700. 


Dalanco 5p ргу 
89 Westland Avenue, Rochester, 14518 
Phane: 716-473-3610 Fax; 716-271-8380 


Inquiry 691. 


The $25 Network 
Try the 1st truly low-cost LAN 


• Connect 2 or 3 XTs, ATs, 3865, 4865 

* Uses serial ports and null modem cable 
“ Runs at 115K baud - approx 8500 bytes/sec 
е Runs in background, totally transparent 
• Share disks and printers, etc. 

* Needs only 15K of RAM 


Little Big LAN 

The most flexible network 
¢ Peer to Peer LAN to 250 nodes - 
* $75 total software cost, not per node! 
е Link via serial, parallel, or Modems 
* Link via Ethemet or Arcnet 
* Mixed mode routing 
• Typically only 40K of RAM 

Skeptical? We make bellevers! 
Information Modes 
P.O. Drewar Е, Denton, TX 76202 


Tech 817-387-3339 Orders 800-628-7982 
Hours 1-5 Mon/Wed, 9-5 Tue/Thu/Fri CST 


Inquiry 692. 
MAILING/SHIPPING SOFTWARE 
*** SHIPMASTER *** 


ғ 7 9. 95 Mailing & Shipping Softwara 

Reg $299.00 Limited Offer! if 

* Generates Address Labels, COD Tags & UPS Manifest 

* Eliminates UPS Calculations & Multi-Chart Look-up 

* Easy-to-follow Menu Screens & Pop-Up Colored Windows 

* Interfaces with DBS Invoicing/Accounting Packages 
Frea Bonus! >>> Includes Built-in Message Scheduler 

0 $79.95 ShipMaster (Mailing & Shipping Software) 

ГІ $49.95 CheckMaster ^  (Personal/Business Check Book) 

07 $29.95 BudgetMaster ^ (Financial Budgetary Forecaster) 


+ $7.00 Shipping & Handling (Calif Residents add 7.75% Sales Tax) 
CJ Visa [D MasterCard © Check O COD Cash only 


Card $ ExpDate 
© 3.5" IBM-PC CJ 5.25" IBM-PC © Apple Macintosh 
Please FAX your order w/company name, address & phone # 


Data Business Systems 0.2) 


122-A 31st St. Newport Beach, СА 92663 
(800) 675-0731 Fax: (714) 675-0741 


Inquiry 693. 


NOTEBOOK PERIPHERALS 


Second Serial Ports 
Texas Instruments, Toshiba, Everex/Sanyo 
AS232 * RS422/485 
High-speed buffered UART * $199 to $248 
NEW for PCMCIA - Ң5422/485 
Custom VO ports for Toshiba 
150 pin bus: RS232,422/485, IEEE 488 
Custom design са . Also Auto & aircrafl power 
adapters for portable computare and printers 
Designed and made in USA!! 


Empire Engineering 


Сайотіа USA 
tel 805/543-2816 fax 805/543-2820 


inquiry 694. 


| PROGRAMMERS TOOLS | 


E-MAI able Windows ! 


“OMS™, It's powerful stuff!” John Jetrus ВОС 
Raindrop's Open Mail System works with an 
application capable of calling DLLs оғ VBXs. With OM 
your applications can use VIM, MAPI & MHS e-mail. 
OMS 15 available as a DLL ога VBX. Ask us about tha 


» Visa/MC/Amex • 
Call: (214) 234-2611 
Raindrop Software Corporation 


833 E. Arapaho Rd., Suite 104, Richardson, TX 75081 


Inquiry 695. 
MAY 1994 BYTE 269 


source code 


THE BUYER'S MART 


SCIENTIFIC SOFTWARE 


Scientific & Technical Software 


Call for our latest FREE catalog 
1.800.622.3345 


SciTech is your source for the best value in scientific and 
technical software. More than 1250 products. 


1,312.472.0444 2231 М. Clybourn Ave. 
FAX 1.312.472.0472 Chicago, IL 60614 


Inquiry 696. 


| SECURITY | 


FIGHT PIRACY! 
ж Тһе New EVERLOCK x 
SOFTWARE COPY PROTECTION 


New Option Board Sate-New Remote Registration 
New CPU LOCK-CD ROM LOCK and more 


ж EVERKEY HARDWARE LOCKS ж 
Az-Tech Software, Inc. 


Са! for a 201 East Franklin, Richmond, MO 64085 


FREE (816) 776-2700 
Demo (800) 227-0644 FAX (816) 776-8398 


Inquiry 697. 


THE ULTIMATE SOFTWARE SECURITY 

© STOPCOPY family - UNCOPIABLE copy protection 

Ф STOPVIEW software encryption 

© NETLIMIT network Ісепѕе metering 

9 DOS. Windows, Macintosh, 05/2, support 

@ No source code changes required - for ANY of our prod- 
ucts іл ANY environment 

€ Our products destroy ALL of our competition 

© Call for FREE demo disk, or lo discuss our products’ 
MANY options 


ВВ! Computer Systems, Inc. 
14105 Homage Lane, Siiver Spring, MD 20906 
BDO/TRY-ABBI • 800/879-2224 « 301/871-1094 • FAX:301/460-7545 


Inquiry 698. 


IS YOUR DATA 
SAFE? 


Gain the peace of mind that your data 
is CORRUPTION-FREE with 
FILE ALERT for WINDOWS NT! 


Automatically detects and immediately 
alerts you to eny corruption so you can 
act before it becomes a disaster! 


Special introductory price of $99! 
(Plus shipping and handling) 


Call 


1-800-829-HELP 


axt. 60011 
Executive Software 


Copyright 1994 Executive Software Int. Inc. All Rights Reserved. 
FILE ALERT [5 a trademark o! Executive Software Int. Inc. 
Windows NT is a trademark of Microsoft Corporation. 


Inquiry 699. 


KEY-LOK" SECURITY 
Piracy survival 11 years proves effectiveness 
of powerful multilayered security. Algorithmic 
response. Programmable memory. Есопот- 
ical. Transparent to PARALLEL/SERIAL port, 
Counters/Real-Time-Clock. Multi-product/ 
feature licensing. DOS/UNIX/OS2. Also, 
access control system and disk drive locks. 


MICROCOMPUTER APPLICATIONS 
3167 E. Otero Circie, Littleton, CO 80122 
(303) 770-1917 РАХ: (303) 770-1863 


Inquiry 700. 
270 BYTE MAY 1994 


CRYPKEY SOFTWARE LICENSING SYSTEM 


"Hardware key-like protection without the hardware key" 


CrypKey is a software protection tool, offering 
* complete security from апу disk copy program 
* complete compatibility wtih алу MS DOS 
or MS WINDOWS 3.1 based machine 
• complete invisibility — no disk key, no hardware key, 
less support cails 
* instant disaster recovery 
CrypKey is a sales toot, allowing you to sell your program 
» by increments — enable the options the customer 
purchased 
• by number of runs - e.g., selt 100 calculations for $499.00 
„ hy time period ~ e.p.. lease or demo your program 
for 60 days 


CrypKey uses a numeric key that can be transmitted by phone 
or fax. Sell yout customers more options, more copies, mora 
tima or mare runs instantly, just by making a telephone сай. 
(Great for overseas customers or distributors.) 


"NOW AVAILABLE FOR NETWORKS" 


CRYPKEY 15 PRODUCED BY KENONIC CONTROL — 
ENGINEERING AND SOFTWARE SINCE 1972 


Kenonic Controls Limited • 7175-121h Street South Eas! • Calgary, 
Alberta, Canada T2H 256 е (403) 258-6200 • fax: (403) 258-6201 


Inquiry 701. 


SERVER MIRRORING 


NoxStop Networ 
The software solution to provide full 
Level 3 Fault Tolerance for PC LANs. 
« Server Mirrorin 
* Uninterrupted Processing 


* Continuous Backup 
“ Any Network Operating System or 
Server environment 
Nonstop Networks Limited, NY, NY 
212-481-8488, Fax 779-2956 


Inquiry 702. 
SOFTWARE PACKAGING 


FREE SOFTWARE 
PACKAGING CATALOG 


Everything you will nood fo Package. Disiribute, and Ship Your 
Software|! From manuals and binders ta mailers and shippers 


LABELS * LABELS » LABELS 
For your diskattes, plain о” custom printed 
dot matnx or lasor pnnter... Iree samples 


ee*FREE CATALOG*** 


Hice & Associates 
8586 Monticello Dr., West Chester. OH 45069 


Phone/Fax: 513-777-8586 
Inquiry 703. 


STOCK PACKAGING 


to help you 
market your software 
ask for catalog 93052 
cai 708 390-7744 
or fax 708 390-9886 


PolyQuick Co. 
1243 Rand Road, Des Plaines, IL 60016 


Inquiry 704. 


_SOFTWARE/BUSINESS _| 
DATA ENTRY SOFTWARE 


Full featured, heads-down data entry 
with two-pass verification, edit Qua ge. 
operator stats, much more! Designed for 

the Р5/2®, PC, XT, AT or compatibles. 


PCs from $395 LAN version available 
FREE 30 day trial 

Tet | 206/776/6443 

Fac  206/776-7210 

USA: 800/356-0203 


SOFTWARE/EDUCATION 
DERIVE” NOW HALF-PRICE! 


ОЕМУЕ" A Mathematical Assistant combines the 
power of computer algebra with the ease of a menu- 
driven interface. It solves symbolic & numeric 
equations, and does calculus, trig, vector & matrix 
t and more. it is medie AOL. i & plots in 2 & 
30. Suggested List Price now only $125! 

Req: MS-DOS PC compatible & 512K. 


SOFT WAREHOUSE, INC. 
3660 Waialae Ave. Ste. 304, Honolulu, HI 86816 
Ph: (808) 734-5801 Fax: (803) 735-1105 


Inquiry 705. 
 SOFTWARE/ENGINEERING 
New Windows/Windows NT CAE Tools 


pu A—E—————————— —————————————À 


Introducing The First and Only 
Interactive SPICE 


Experience Analog and Mixed signal simulation 
like you've never seen before 


"Just like being at the Bench." 
includes: 


е New І55рісе4; Interactive Circuit Simulator 

* Real Time Cross Probing between 
Schematic editor and Simulator 

è Model Libraries, more than 5000 Parts 

е For PC, DEC Alpha, Mips, Macintosh 


Full SPICE pu starting at $95. Complete 
systems with schematic entry, IsSpice4, models, 
and waveform graphics only $2595. 


Call or Fax for your Free Demo kit 
Р.О. Вох 710 San Pedro, Ca 90733-0710 


Те! (310) 833-0710 @ tu S oft 


FAX (310) 833-9658 IN 


Inquiry 706. 


SAUNA: 30 THERMAL ANALYSIS 
è Models: PCBs, stacked plates, heatsinks, mulliboard 
enclosures, ® All heat transfer modes: convection, 
radiation, conduction ® Interactive menu-driven 
а Thermal parameters library 9 Fast “What it": 
dimension, тай, finish, analyses € Easy to leam & use 
а (BM PC А Macintosh Il 
Call or FAX for free evaluation program 


Tatum Labs, Inc. 
1287 N. Silo Ridge Drive, Ann Arbor, MI 48108 
313-663-8810 FAX 313-663-3640 


Inquiry 707. 


SOFTWARE/GRAPHICS | 


TIFF, PCX, ТАЯСА, GIF, DIB, BMP, ОСХ, EPS, WHE WPG, PICT, JPEG 
AccuSo Image Format Library 4.0 
(n vorsion) 

"The most comprehensive raster support hbrary on the market” 
impor, export, convert, display, and print all above formats! 
Includes several sample programs with source code. Supparts 
all languages. Farmat campatibility guaranteed! G3, G4, TIFF-F, 
multi-page images etc. Rotate, zoom, scale, color reduction, 
sharpen, special-effects etc. Versions for DOS, Windows. NT. 

Watcom, 05/2, MAC, and others 


AccuSoft Corporation 
112 Tumpike Road, Westboro, MA 01531 
(800)525-3577 (508) 898-2770 FAX (508) 898-9662 


Inquiry 708. 


CAD/CAM/CAE Developers Kits—Windows/DOS 
NEW RELEASE! TG-CAD Professional v.5.0. 
Replaces TG-Professional v.4.0. includes upgraded 2D & 3D 
geometric development kits, OXF In/Out release 12 and 


(NEW) TG-CAD Draw v.1.0. All in C. This four part 
devalopment kit is truly "Tha Ultimate CAD/CAM/CAE 


Programming Engine.” Comes with or without source code. 
30 day guarantee. Free 30 page technical paper. 


DISK SOFTWARE, Inc. 
109 S. Murphy Rd., Plano, TX USA 75094-9971 


Tel (214) 423-7288 


Inquiry 709. 


Fax (214) 423-7288 


SOFTWARE/GRAPHICS 


Sirlin's CAD ++ ENGINE 
* Head and Write AutoCAD DWG and ОХЕ files. 
* Object oriented, modular, database-like access 
to CAD data. 
* View, Print (rasterize), Plot (vactorize), and 
Pick (interact) modules. 
* Available for С/С++ for DOS, Extended DOS, 
Windows, Sun, Macintosh and other Unix systems. 
Sirlin Computer Corporation 
25 Orchard View Dr., H 03053 USA 
Phone: (603) 437-0727 * Fax: bos) 437-0737 


Inquiry 710. 


ll SOFTWARE/MATHEMATICS 


ORSYS - $299 
OPERATIONS RESEARCH SYSTEM 


Linear programs up to 3000 by 15000 
Mixed-integer and discrete linear programs 
Nonlinear objective and quadratic programs 


Transportation and Transshipment models 


Eastern Software Products, Inc. 
P.O. Box 15328, Alexandria, VA 22309 


(703) 360-7600 Fax (703) 360-7654 


Inquiry 711. 


-= SOFTWARE/MODELING 


Announcing GMS 2.0 from Probots, Inc. 


Easiest & most an modeling & simulation tool avail. 

* Now with Super Spread Sheet, Soer sti Interface & Intelligent 
Agent Modeling capabilities! 

* Specify А validate models, run simulations, analyze results, optimos sys- 
tems & generale spectacular graphics in minutes! 

• No special training ог programming required! 

* Ideal for planning and predicting tasks! 


Act now for special Intro prices! DEALERS WANTED. 


Probots, Inc. 413-586-8929 
Nothamptor MA 0100, 300-5іт-Еаѕу 


Inquiry 712. 


SOFTWARE/SCIENTIFIC 


НР48 MATH-PACK: 


300 programs on 3.5*-disc with English guide, 
transferable to your HP48S/SX (version S) or 
HP 48G/GX (version С): algebra, calculus ІЛІ, 
symb. matrices, vectors, integration, complex 


funct., diff. geom., diff. eq., plot, statistics, spec. 
funct. etc. Please order with check $129.00: 
Dipl. Phys. C. HEUSON 
Zugspilzstr. 4, D 87493 Lauben, Germany 
Tel +49-8374-8299 Fax +49-8374-6712 


Inquiry 713. 


УТЕХ Scientific Desktop Publishing 

е Scalable Fonts * Font effects + Typeface customization 

* Equations * Tables * Graphics * Foreign гапои 

» Multi-lingual spell & hyphenation » IDE * On-line help 

• Dos, 005-32 and Windows versions • From $199 

“ТЕХ of Tomorrow^- Notices of AMS, March 1991 
Call now for a FREE DEMO DISK 


MicroPress, Inc. 
68-30 Harrow Street, Forest Hills, NY 11375 
Те! (718) 575-1816 Fax (718) 575-8038 


Inquiry 714. 


EXPERIMENTAL DATA-FITTING 


SCIENTIST, now on Windows™, fits experimental 
data to any combination of user-defined algebraic 
and differential equations, Laplace transforms and 


complex numbers - also determines best-fitting 
splines, polynomials and interpolating functions. 


MicroMath Scientific Software 
800-842-6284 fax: 801-942-0299 


Inquiry 715. 


SOFTWARE/SCIENTIFIC 


FREE CATALOG! 
AFFORDABLE EARTH SCIENCE SOFTWARE 


Over 350 programs for Windows, DOS, Mac, 
Amiga, UNIX 


800-775-6745 


RockWeare usse 595 
Scientific Software Wheat Ridge, CO 80033 
(303) 423-5645 • FAX (303) 423-6171 


SOFTWARE/TYPESETTING 
PC ТЕХ 


The next step 
beyond desktop publishing 


This complete publishing system makes all 
your documents look their best. There is 
no limit to what you can do with PC ТЕХ. 
Systems for DOS or Windows 


PC TgX excels at typesetting: 


* High quality books and articles 

* Scientific nctation/math formulas 
* Professional technical documents 
* Foreign languages 


PC TgX is the difference 
between average and expert! 


Personal ТЕХ, пс. 


800/808-7906 ог 415/388-8853 
12 Madrona St., МИ Valley, CA 94941 
Fax: 415/388-8865 


Inquiry 716. 


SOFTWARE/VOICE/FAX | 
HIGH LEVEL C LIBRARIES 


Multi-Vo:ce and Multi-Fax are rg at eap C Mgr d 
access ali the қайы for most voice an processing boa 
available today. I! hetps you write Е, VOICE (and/or) FAX 
APPLICATION in minutes. Many example p and libraries are 
delivered wit h fully commented source code. VISA/MC Accepted. 
Multi-Voice for Dialogic, Rhetorex, or Powerline 11: $599 
Multi-Voice for Singla Line Watson Board: $99 
Multi-Fax for CAS (intel SatisFAXtion): $199 


ITI SOFTWARE 


Fax-On-Demand for information: (514) 835-2216 
Tel: 514-597-1692 Fax: 514-526-2362 BBS: 514-835-5945 


2222 STATISTICS | 


NCSS 5.x Series - $125 | 


Easy-to-use menus & spread sheet. Multiple regrassion. 
T-tests. ANOVA (up 10 10 factors, rep. measures, 
covariance). Forecasting, Factor, cluster, & discriminant 
analysis, Nonparametrics. Cross Tabulation. Graphics: 
histograms, box, scatler, eic. Reads ASCll/Lotus. Many new 
add-on modules. 


NCSS 


329 North 1000 East, Kaysville, UT 84037 
Phone: 801-546-0445 Fax: 801-546-3907 


Inquiry 717. 


| TRANSLATORS | 


EASY TRANSLATORS TO "C" 


€ ASM-IBM А5М/370, Intel АЗМ85, MASM 
€ COBOL - COBOL 68, 74, 85 
© PL/1 - 13 dialects, ІВМ, DRI, МАХ, STRATUS etc. 


€ PLM - Intel PLUM 51, 80, 86, 96, 286, 386 
@ Translation service; custom dialects; MS-DOS 
Micro-Processor Services, Inc. 
92 Stonehurst La., Dix Hills, М.Ү. 11746 


Tel. (516) 499-4461; Fax (516) 499-4727 


Inquiry 718. 


UNIX ON CD-ROM 


UNIX Clone for $39.95 


Trans-Ameritech presents LINUX Plus and BSD CD- 
ROM. Latest versions of LINUX and BSD with X- 
windows, ТСРЛР development environments. 


ALL SOURCES ARE INCLUDED. 
! REAL UNIX POWER for the PRICE of DOS ! 
ONLY $39.95 | 
Trans-Ameritech Enterprises 


2342A Walsh Ave., Santa Clara, CA 95051 
408-727-3883 FAX 408-727-3882 


Inquiry 719. 


UTILITIES 


PEN PLOTTER EMULATOR 


FPLOT tums your printer into an HP pen plotter. 
Fast hi-res, no jagged tines. Vary line width, color. 
Screen preview — zoom, pan. Works with most 
CAD programs. Supports most printers. Requires 
DOS 2.1 or higher. $119+$3 S&H. VISA/MC/Chk/MO. 


FPLOT Corporation 
24-16 Steinway St., Suite 605, Astoria, NY 11103 
718-545-3505 


Inquiry 720. 


Serial Troubles? 

Watch Your Serial Port Problems 
Disappear with DATASCOPE® 
DATASCOPE shows you the data that is trans- 
ferred between serial devices. A must have for 
problems with your computer, mouse, modem, 

plotter, any serial device! 
Only $89.95us from SEIMAC RESEARCH 
Call 902-468-3007 
for a faxed brochure on this amazing utility 


Inquiry 721. 
WINDOWS 


THE ULTIMATE BBS 
FREE FREE FREE FREE FREE FREE FREE 


Latest Windows and DOS Utils, Pgms, Source 
Code, Lively CHAT, online games, Internet Access 
and more and all FREE. Call from home or office 
up to 14.4K and download for FREE. (п/8/1) 


217-792-3663 


Customer Service 415-281-4429 


Inquiry 722. 


YOUR SALES MESSAGE 


about the special 
computer product or service 

that you provide 

belongs in print 


THE 
BUYER'S MART 


can help you reach computer 
professionals and produce valuable 
inquiries for your company! 
Call 


Margot Swanson 


for more information 


603-924-2656 
Fax: 603-924-2683 


Inquiry 723. 
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531 CHAPLET 4015 21 
501 CHERRY MIKROSCHALTER 138-139 


GMBH (INTL) 
COLORADO MEMORY SYSTEMS 12-12 
н COMMUNICATION INTELLIGENCE 35 
502-503 COMPEX INC 4015 7 
75 COMPUSERVE 129 
ы COMPUSERVE (М А.) 128А-В 
COMPUTER ASSOCIATES 151 


T6 

202 COMPUTER DISC WAREHOUSE 222-233 

504 COMPUTER FRIENDS 4015 8 
COMPUTER PROF Вк SOC(N.A.) 209 


: COMPUTER PROF BK SOC (N.A.) 208A-B 
505 COMPUTER QUICK (МТО 106 
201 COMPUTER & CONTROLS SOLUT 249 
209 COMPUTERLANE UNLIMITED 242 
239 COMPUTERWISE 265 
110 CONNER (N.A.) 61 
276 CONTROL CONCEPTS, INC. 261 
: COPIA INTERNATIONAL LTD. 202 
78 COREL SOFTWARE 31 
181 CREATIVE LABS INC 87 
187-168 CRYSTALOGIC, INC 127 
79-80 CURTIS INC 108 
81-2 CYBEX CORPORATION 207 
506-507 CYBEX CORPORATION (INTL) Cin 


272 BYTE MAY 1994 


Phone No. 


214-380-0126 
800-451-4318 


818-597-1578 
714-581-6770 


512-440-1132 
800-800-4АРС 
dpt A2 


416-593-507T* 


310-532-3092 


619-699-6426 
800-927-5464 


449-40-54747-111** 


800-631-7646 
612-531-0603 
905-882-2600 


*46-46136130'* 


801-466-9797 


800-635-4775 
800-396-6464 
ext 7853 


800-345-2356 
212-512-6012 


+41-21-617-44-11 


603-924-2596 
603-924-2533 
603-924-2636 


603-924-2606 


408-637-2250 
800-659-8755 


+886-2-298-8989 
+686-2-298-8969 


*49-0643-190 


800-451-0897 
415-802-7888 
714-630-7302 
B00-548-8199 
B00-84B-B199 
800-225-5224 
dept 82500 
B00-959-4CDW 
503-626-2291 
717-794-2191 


415-851-8330 
800-775-3525 
818-884-8644 
800-255-3739 
800-755-0535 
800-922-9259 
706-652-8898 
613-728-3733 
ext 28 
800-898-LABS 
615-391-4412 
612-631-9512 


205-430-4030" 
205-430-4030" 


Inquiry No. Page No. Phone No. 
198  CYLINK 74 800-533-3958 
168 DALLAS SEMICONDUCTOR BO 800-258-5061 
233 DATACAL DIRECT 244 800-251-3364 
y DATAPRO 78-79 609-764-0100 
ext 277 
297 DATAPRODUCTS 98 818-887-8000 
508 DATATRONICS TECHNOLOGY 401518 +886-2-782-0305** 
271-272 DAVISON-WORTH CORPORATION 283 800-668-2707 
84-85 ОСА (МА.) 101 800-348-3221 
ext 570 
561 DECUS/TALLEY 

MANAGEMENT GRP 24050 1 609-845-7258'" 
i DELL COMPUTER CORP (М.А) Civ 800-626-8260 
» DELL COMPUTER CORP (N.A.) сш 800-626-8260 
Ba DELPHI INTERNET SERVICES 206 800-695-4005 
204-205 DISTRIBUTED PROCESSING TECH 247 800-322-4378 
277 EDUCALC 282 714-582-2637 
87-48  ELIASHIM MICROCOMPUTERS 204 813-744-5177 
286-287 ELMA ELECTRONIC 262 510-656-3400 
509-510 EUTRON 4015 20 +39-35-692-220"" 
548-549 Р А H SIMULATIONS (INTL) 32 +3113 427 516” 
511-512 FAST HARDLOCK (INTL) 61 +49-89-53980020 
100-191 FAST MULTIMEDIA (INTL) 174 448-89-50206-1997 
190-191 FAST MULTIMEDIA (U.S.) 174 800-248-FAST 
527 FIRST INTL COMPUTER 4082 +886-2.717-4500“* 
200-207 FIRST SOURCE INTL 250 714-553-0866 
91 FRAME TECHNOLOGY (М.А) 8-9 BOO-U4FRAME 
axt 603 
B9-90 FRONTIER TECHNOLOGIES 214 414-241-4555 
92.93 FUTURESOFT ENGINEERING 212 713-496-9400 
ы GATEWAY 2000 97 800-845-2058 
: GATEWAY 2000 96A-J 800-845-2058 
275 GENERAL TECHNICS 261 800-487-2538 
240 GENOVATION, INC. 263 714-833-3355 
94-95 GLENCO ENGINEERING 135 800-562-2543 
241 GMM RESEARCH CORPORATION 257 714-752-9447 
273-274 GRANITE DIGITAL 281 510-471-6442 
513 GREY MATTER LTD 405 14 «44-0384-53071"* 
242-243 СТЕК INC 258 800-282-4835 
556 HERGO ERGONOMIC SUPPORT 240NE 2 800-232-B737 
е HEWLETT-PACKARD 24-25 800-552-8500 
exi 7858 
248 HOOLEON CORPORATION 262 602-534-7515 
96 HUMMINGBIRD COMMUNICATIONS 136 905-470-1207°° 
540 IBM 4065 +44-256-812704 

а ІВМ MICROELECTRONICS 103 
: IBM PC DIRECT (N.A.) 40B-C 800-426-7423 
r IBM РС DIRECT (N.A.) CII-1 800-420-7420 
е IBM PC DIRECT (М.А. 120-121 800-426-7850 
а IBM SOFTWARE SOLJTIONS 20-21  BO0-3-IBM-OS2 
170-171 INFORMATION FOUNDATION 148 800-438-8640 
$15 INNOVATIVE DATA CNCPTS (INTL) 115 603-899-9840"* 
97 INTEGRAND RESEARCH 76 209-551-1203 
582 INTEGRIX INC (INTL) 77 805-375-1055 
98 INTEL CORPORATION 56A-D 800-538-3373 
99-100 INTERGRAPH (N.A.) 147 800-345-4856 
546-547 INTERSTELLAR SYS LTD (INTL) 209 +44-506-460120 
245 IO TECH 259 216-439-4091 
159-160 ITERATED SYSTEMS 98 800-437-2285 
208 ЈАМЕСО ELECTRONICS 245 800-831-4242 
* JDR MICRODEVICES 255 800-538-5000 
101 KEA SYSTEMS LTD/ 104 800-663-8702 

ATTACHMATE CANADA 

248 . KEITHLEY METRABYTE 259 800-348-0033 
102 KFC (МА) 40р 800-253-2872 
248 КПА 258 303-444-7737 
103-104 KINGSTON TECHNOLOGY 153 714-435-2800 


Inquiry No. Page No. 
199 KNOWLEDGE GARDEN 
(EUROPE) LTD. 


516 KUO FENG CORPORATION (INTL) 


L 


229-230 L A TRADE 238 
551-552 LABTAM (INTL) 130 
247 LAGUNA DATA SYSTEMS 264 


146-147 LANDMARK RESEARCH ІМТ. CO 203 
541 LANSOURCE 4015 24 
227-228 LEAD TECHNOLOGIES 254 


$17 — LIGATURE LTD {INTL} 405 22 
$17 LIGATURE LTD (U.S.) 4013 22 
281 — LITECH CORPORATION 264 
518 LOGIC PROGRAMMING (INTL) 209 
163-164 MAG INNOVISION 159 
554 MANCHESTER EQUIP 240NE 6 
554 MANCHESTER EQUIP 240NE 6 А-8 
533 MANNESMANN TALLY (INTL) 172 
106-107 MANNESMANN TALLY (МА) 172 
538-530 MARX DATENTECHNIK GmbH 405 6 
108 МАТН5ОҒТІМС 163 
109 MAXTOR 110-111 
288 MAYER AUTOMATION GROUP 257 
. MCGRAW HILL NRI (М.А) 192А-В 
. MCGRAW-HILL PROF & REF OIV 140 
162 MEDIA VISION (МА) 115 
$19 МЕСАОАТА 405 12 
111 — MEGADRIVE SYSTEMS 75 
219 MICRO 2000 245 
215-218 MICRO SOLUTIONS COMP PROD 235 
213-214 MICRO SOLUTIONS COMP PROD 241 
211-212 MICRO SOLUTIONS COMP РАСО 243 
203-204 MICRODATA 260 
221-222 MICRO-INTERNATIONAL, INC. 253 
112 — MICROPOLIS CORP 39 
210 MICROPROSE SOFTWARE 239 
. MICROSOFT CORPORATION 19 
. MICROSOFT CORPORATION 23 
‘ MICROSOFT CORPORATION (МА) 73 
. MICROSOFT CORPORATION (N.A) T2A-B 
248 — MICROSTAR LABORATORIES 259 
. MICROWAY 132 
123-124 MINUTEMAN 51 
520-521 MINUTEMAN (INTL) 112 
536 MITAC INTERNATIONAL CORP 40511 
544-545 MITRON COMPUTER (INTL) es 
113-114 NANAO USA CORP (М.А) 
250 NATIONAL INSTRUMENTS 265 


115 NEC MONITORS 154-155 
ы NETWORK COMPUT DEVICES (N.A.) 143 


қ NETWORLD«INTEROP 94 185 
LAS VEGAS 
209 NEVADA COMPUTER 240 
116-117 NEWGEN SYSTEMS CORP 176 
292 NEXT WAVE SYSTEMS 258 
B NOKIA DISPLAY PRODUCTS INC "1 
118-119 NSTL/PENTIUM (N.A.) 138 
558 NYNEX MOBILE COMM 240NE 1 
5 NYNEX MOBILE COMM 240NE 1 А-В 


0 


514 OLIVETTI SYS А NTWKS (ІНГІ) 88-89 
268 OMEGA POINT, INC. 265 
528 ON TIME MARKETING 4018 12 
185-186 ON TOP SYSTEMS 214 
120-121 OPTIQUEST 131 
122 OSBORNE MCGRAW-HILL 229 
251 OVERLAND DATA INC 254 
231 PACIFIC COAST MICRO 256 
Ж РАСІҒІС DATA PRODUCTS 185 
265 PACIFIC SOFTWORKS 285 
125 PASSPORT DESIGNS INC. 109 
128 РАТТОМ & РАТТОН 208 
557 PC OUTFITTERS INC. 240NE 5 
129-130 PC POWER & COOLING 53 
127-128 PC POWER & COOLING 74 


Phone No. 


199 +44 (0) 753 790755 


CIV +886-2-754-8498"° 


800-433-3726 
508-393-5780 
800-938- TAPE 
800-683-6698 


%44-223-237778 


800-637-4699 
+972-2-513553 
617-238-6738 
800-548-3246 


*44-B1-874-0449** 


800-827-3998 
516-435-1199 
516-435-1199 


+44-0628-527782*° 


800-843-1347 
ext. 19 
*49-6403- 1555 


800-4МАХТОЯ 
800-289-6283 


800-822-8158 
800-845-5870 
516-569-6858” 
310-247-0006 
exi 330 
800-864-8008 
800-295-1214 
800-295-1214 
800-295-1214 
600-599-0123 
800-967-5667 
800-395-3748 
800-879-PLAY 


208-453-2345 
508-746-7341 
800-238-7272 
214-446-7363 


+686-2-5018231 


465-2-87-5879 


310-325-5202 
800-433-3488 
BOO-NEC-INFO 
800-800-9589 
800-488-2883 
exi 314 
800-982-2925 
714-841-B800 
B00-296-221 1 
800-BY NOKIA 
800-220-NSTL 
800-996-DATA 
800-996-ОАТА 


508-877-1818 
+49-40-437472 
800-454-4426 
909-468-3750 
800-822-8158 
800-729-8725 


619-581-6040 
619-625-3685 
800-541-9508 
415-726-0280 
800-525-0082 

exi 877 
800-889-5155 
800-722-8555 
800-722-8555 


183-194 ROBERTSON-CARUSO & ASSOC 42 404-512-0600 


inquiry No. Page No. Phone No. 
131 PERSOFT ІМС 189 800-368-5283 
522 PHAR LAP SOFTWARE INC 405 9 617-661-1510 
523 PHILIPS MONITORS (INTL) 8-9 431-40-73-39-B3** 
132-133 PINNACLE MICRO 7 714-727-3000 
543 PIONEER HIGH FID (GB) LTD (INTL) 101 | 
134 — PKWARE INC 142 414-354-8699 
179 POET SOFTWARE (МА) 40А 800-950-8845 
252 POLAROID CORPORATION 257 800-225-2770 
135 РОРКІН SAV & SYSTEMS INC. 105 212-571-3434 | 
529 PORA CORPORATION 4015 23 .886-2-B835582'* 
167 POWERSOFT СОВР (М.А) 88-89 800-395-3525 
i POWERSOFT CORP (N.AÀ.) ЯВА-В 
105 РПОПНАММЕЯ" PARADISE 44-45 НО0-445-7809 
563 ОА TRAINING 401510 — «44 285 655 888 
136 GNX SOFTWARE SYSTEMS LTO 36-37 B00-363-9001 
ext 201 
253 QUALSTAR CORP 264 818-882-5822 
137 QUARTERDECK OFFICE SYS 43 310-392-9851 
138 QUATECH INC. 230 800-553-1170 
139-140 RAINBOW TECHNOLOGIES 59 800-852-8569 
282-283 НСІ 258 908-874-4072 
өх 71 
217 RECORTEC INC 251 800-729-7654 
254 RHETOREX, INC. 258 408-370-0881 


BYTE ADVERTISING SALES STAFF 


Inquiry No. 
141-142 ROSE ELECTRONICS 210 800-333-9343 


S 


Page №. Phone No. 


143 SAMTRON DISPLAYS INC (М.А) 223 310-802-8425 
542 SAMTRON (INTL) 53 «49-61-96-48-38-29 
ы SCITOR CORPORATION 15 415-570-7700 
144 SEQUITER SOFTWARE INC 195 403-437-2410 
269-270 SIGMA TECH SOFTWARE 258 818-368-6122 
232 = SILICON VALLEY COMPUTER 235-237 415-967-1100 
255-256 SILICONSOFT. INC. 259 800-969-4411 
169 БОҒТАВС 125 416-754-1856" 
524 СОГТУУАПГ SECURITY 4015 13 202.320.7428" 
553 SPIDER GRAPHICS 240NE 4 408-956-1231 
564 SPIDER GRAPHICS 24050 4 408-956-1231 
267 STARGATE TECHNOLOGIES 257 800-782-7428 
145 — STATSOFT 93 918-583-4149 
178 | SUNPRO(NA) 66 8002$ЫМРНО 
526 SYMANTEC (INTL) 73 408-252-3570 
148-149 SYSTAT INC 191 708-864-5670 
257 TALKING TECHNOLOGY INC 258 800-685-4884 
284-285 TAPEDISK CORPORATION 264 800-827-3372 
150 TEKTRONIX 170 800-835-6100 

exi 33 
151 TOSHIBA AMERICA INC 28-29 800-457-7777 
279 . TRANS 2000 250 310-908-6814 
25A TRI VALLEY TECHNOLOGY INC 259 510-447-2030 


-e 


e ж- e ~ - “ык? 
"To T: 202 


„= & ж 


inquiry No. Page No. Phone No. 
258-259 UNICORE SOFTWARE 260 800-800-BIOS 
* UNIXWORLD OPEN 227 


V 


260 VICTORY ENTERPRISES TECH 261 B00-727-3475 


261 VIDEX, INC 257 503-758-0521 
152-153 VIEWSONIC 55 909-869-7976 
172-174 VISIONWARE 118 415-325-2113 
537 VOCALTEC LTD. (INT'L) 152 4972-0-562121 


W 


525 WALKER, RICHER & QUINN 401S 17 206-217-7100 


154 WATCOM 27 B00-265-4555 
181-182 WIBU (INTL) 42 :49-721-277465"” 
181-182 VABU (U.S.) 42 301-570-3497 
180 WINBOOX INC. 95 800-468-0365 
262 WINTEK CORP 265 800-468-0366 
155-157 WOLFRAM RESEARCH 197 800-441-6284 
195 Z-CODE SOFTWARE (N.A.) T 415-89В-8649 
158 ZEOS INTERNATIONAL 16-17 800-554-5226 
263 Z-WNORLD ENGINEERING 263 916-757-3737 
* Correspond directly with company. ** indicates FAX Number 


oo 
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David B. Egan, Associate Publisher, One Phoenix Mill Lane, Peterborough, NH 03458, Tel. (603) 924-2678, Fax: (603) 924-7520 | 


Diane Lieberman, Director, Inside Advertising Sales, One Phoenix Mill Lane, Peterborough, NH | 03458, Tel. (603) 924-2518, Fax: (603) 924-2683 


NEW ENGLAND SOUTHEAST 


ME, NH, VT, MA, RI, CT, ONTARIO NC, SC, GA, FL, AL, TN, MS, АЯ, LA, 


CANADA & EASTERN CANADA KY, DC, MD, VA, WV 


Sanford L. Fibish (617) 860-6344 MaryAnn Goulding (404) 843-4782 
Раілса Payne (603) 924-2654 Bnan Higgins (603) 924-2651 


McGrire- Hill Publications McGraw- HI Publications 


24 Hartwell Avenue 4170 Ashford-Durmwoody Ad.. Suie 520 


Lexington, MA 02173 Atlanta, СА 30319 
FAX: (817) 860-6809 FAX: (404) 252-4056 


NY, NYC, NJ, DE, PA IL, MO, KS, IA, ND, SD, 


Kim Norris (212) 512-2645 WI. NE, IN, MI, OH 


Jonathan Sawyer (603) 924-2655 Кил Kelley (312) 616-3328 


McGraw-Hill Publications Ed Ware (603) 924-2664 


1221 Avenue of Americas—26th Foor MeGraw-Hill Publications 
New York, NY 10020 Two Prudential Plaza 

› 180 North Stetson Ave. 
Lan cde rire Chicago, iL 60601 


FAX: (312) 616-3370 


. i Leu И н ы 
OUTHWEST, — — à à NORTHPACIFIC SOUTH PACIFIC: Irvine, CA 
ROCKY MOUNTAIN = i 


i iL. |. NORTHERN CA, OR, ID, MT, WY,UT ORANGE COUNTY 
СООК н  RoyJ.Kops(415)5138881 — ' — SAN DIEGO COUNTY 


Jennifer Walker (214) 701-8496 | _ James Вай (603) 924-2662 | Beth Dudas (714) 753-8140 


Bran 
Mos 


Dallas, TX 75240 


ins (503) 924-2651 
на q-e * 


14850 Quorum Dr., Sute 380 ВЯ McAfee (415) 513-6662 15635 Anton Pkwy., Suite 290 
$t James Bail (603) 924-2662 Inine, СА 92718. 


4 
4 


SILICON VALLEY, HI, WA, AK, Вга Dixon 603} 924-2574 | 
W. CANADA s 


McGraw-Hill Pu 


FAX: (214) 991-6208 — |. McGras-Hi Publicabons FAX: (714) 753-8147 


SOUTH PACIFIC: Los Angeles, СА 
LOS ANGELES COUNTY, AZ, NM. NV 


Alan E] Faye (213) 480-5243 
Brad Dixon (603) 824-2574 
McGraw-Hill Publications 

3333 Wilshire Boulevard #500 — 
Los Angeles, СА 80010. 
FAX: (213) 480-5235 


1900 O'Farrell Street, Зийе 200 
San Mateo, CA 94403 
FAX: (415) 513-8867 


Peterborough, NH Office: Inside Sales FAX: 603-924-2683 . Advertising FAX: 603-924-7507 


Merdware/Software Showcase The Bayer’s 


! Мағ Сазаны 
Mark Stone (803) 924-2695 guten белшй n 


Ellen Perham (503) 924-2598 t 
BYTE Publications One Phoenix Mil Lane 
Опа Phoenix Mill Lane Peterborough, NH 03458 
Peterborough, NH 03458 


' ЕТТЕ Deck EURO DEC 
Susan Rastetini (603) 924-2596 Joseph Mabe (503) 924-2533 
BYTE BYTE Publications. 


INTERNATIONAL ADVERTISING SALES STAFF 


UNITED KINGDOM, GERMANY, SWITZERLAND, 

FRANCE, BENELUX AUSTRIA 

Gary Lucas (+44 71 495 6782) Jürgen Неве — 

Jonathan McGowan McGraw-Hill Publishing Co. 
19 


(+44 71 495 6781) 
McGraw-Hit Pubkshing Co. 0.60823 Frankdur 


34 Dover St. Germany 

London W1X 4BR Tet; +49 69 7140 7140 
England FAX: +49 89 7140 7148 
FAX: «44 71 4956734 


Subscription Customer Service 
U.S. 1-800-232-2983 
Outside U.S. «1-609-426-7676 


For a New Subscription 
U.S. 1-800-257-9402 
Outside U.S. 1-609-426-5526 


ITALY, 


One Phoenix Mill Lane 
Peterborough, NH 03458 


a 


- = 


м i - 
_ — — YAIWAM/PACIFIC RIM 


SCANDINAVIAN COUNTRIES Janet Wang 
Zana Coupé, Amanda Blasket Third Wava Publishing Corp. 
A-Z Intemational Salos Ltd. 2rd FI., No 19-2, Lana 231 


70 Chalk Farm Road 


London NW1 ВАМ 


Engan 
Tel: +44 71 2843171 
FAX: +44 71 2843174 


d 


Dan Ehrich 
Ehrfich Communcabon Int. Third Wave 


PO 


Box 99 


Herzlya 46101 
Israel 


Tel: +072 9 588245 
Tel: +972 9 586246 
FAX: +972 9 585685 


HONG KONG 
Zoe Yen 


Corp. 
Unit 2, 6F Hing Wah Center 
82-84 To Kwa Wan Road 
Kowinon, Hong Kong 
Tel: «852 764 3830 
FAX: 4852 764 3857 


KOREA 

Young-Seoh Chinn 

JES Media International 
61" FI., Donee Bldg 


47-16, Myungil-Dong 


Seoul 134-070. Korea 
Tel: +82 2 4813411 
РАХ: +82 2 4813414 


Жа оттай Adveariising 
Ed Ware (603) 924-2654 
BYTE Publicatons 

One Phoenix Mill Lane 
Peterborough, NH 03458 


JAPAN 

Masaki Mod — Phli Bush | , 
Transworld Media Inc. National Advertising Services 
702, 2-26-3 Nishigotanda 7-13 Parrawoen Streat | 
Shinagawa-ku. Cremorne NSW 2090, 

Tokyo 141 Australia 


Japan Tel: +61 2 908 9329 


Tal: +81 3 33887456 FAX: +61 2 953 B274 
FAX: +51 3 37880674 І 
MALAYSIA 


НК. Lim 
Servex (Malaysia) Sdn. Bhd 
5th Floor, Bena Tower 
160, Jalan Ampang 
Japan 50450 Kuala Lumpur 
Tal: +81 3 37573721 7 


Malaysia 
FAX: +61 3 37572266 Tel: +50 3 2624592 
FAX: +60 3 2624591: 
SINGAPORE 


ThindWave Publishing 

One Rochor Сапа! Road #03-01 
Sim Lin Square 

Singapore 0718 
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YOUR DIRECT LINK 


PRODUCT CATEGORY INDEX 


For FREE product information from individual advertisers, circle the 
corresponding inquiry numbers on Your Direct Link Card! 


To receive information for an entire product category, circle the category 
number on Your Direct Link Card! 


Category No. 
inquiry No. 


HARDWARE 


1 ACCESSORIES/SUPPLIES 


223-224 АМТЕХ ELECTRONICS 

252 POLAROID CORPORATION 

2 ADD-IN BOARDS 

223-224 ANTEX ELECTRONICS 

69 ATI TECHNOLOGIES INCORPORATED 

201 COMPUTER & CONTROLS SOLUTIONS 

79-80 CURTIS INC 

204-205 DISTRIBUTED PROCESSING TECH 

208 JAMECO ELECTRONICS 

182 MEDIA VISION (N.A ) 

. PACIFIC DATA PRODUCTS 

138 QUATECH INC 

553 SPIDER GRAPHICS 

584 SPIDER GRAPHICS 

267 STARGATE TECHNOLOGIES 

257 TALKING TECHNOLOGY INC 

181-182 үпү 

3 BAR CODING 

288 MAYER AUTOMATION GROUP 

261 VIDEX INC. 

4 COMMUNICATIONS/ 
NETWORKING 

560 ALTEX ELECTRONICS 

532 AXIS COMMUNICATIONS (INT'L) 

198 CYUNK 

84-85 ОСА (МА) 

241 СММ RESEARCH CORPORATION 

242.243  GTEKINC 

556 HERGO ERGONOMIC SUPPORT 

519 MEGADATA 

544-545 MITRON COMPUTER (INTL) 

558 NYNEX MOBILE COMMUNICATIONS 

282-283 RCI 

254 ЯНЕТОЯЕХ INC. 

М1442 ROSE ELECTRONICS 

269-270 SIGMA TECH SOFTWARE 

257 TALKING TECHNOLOGY INC 

5 COMPUTER SYSTEMS 

555 ADDTECH COMPUTERS INC 

64-85 ADVANCED LOGIC RESEARCH 

. AMBRA COMPUTER CORP (М.А.) 

218 APPRO INTERNATIONAL INC 

201 COMPUTER & CONTROLS SOLUTIONS 

. DELL COMPUTER CORP (МА) 

. DELL COMPUTER CORP (М.А.) 

: GATEWAY 2000 

. GATEWAY 2000 

. ІВМ PC DIRECT (М.А) 

' IBM РС DIRECT (МА) 

582 INTEGRIX INC (INTL) 

өй INTEL CORPORATION 

246 KILA 

554 MANCHESTER EQUIPMENT COMPANY 

221-222 — MICRO-INTERNATIONAL INC 

292 NEXT WAVE SYSTEMS 

118-119 NSTUPENTIUM (МА) 

221 PACIFIC COAST MICRO 

217 RECORTEC INC 

232 SILICON VALLEY COMPUTER 

254 TRI VALLEY TECHNOLOGY INC 

158 ZEOS INTERNATIONAL 

6 DATA ACQUISITION 

225 AMERICAN ADVANTECH 

245 lO TECH 

248 KEITHLEY METRABYTE 

248 MICROSTAR LABORATORIES 

250 NATIONAL INSTRUMENTS 

138 QUATECH INC. 


BYTE MAY 1994 


Page No. 


Category No. 
Inquiry No. Page No. 
255-256 SILICONSOFT INC. 259 
278 TRANS 2000 260 
53 DIAGNOSTIC EQUIPMENT 
293-294 MICRODATA 260 
258-259  UNICORE SOFTWARE 260 
7 DISK & OPTICAL DRIVES 
280 2CD-ROM .LLC 250 
291 AMERICAN INFOSCIENCE 260 
278 CONTROL CONCEPTS, INC. 261 
79-80 CURTIS INC 108 
275 GENERAL TECHNICS 261 
273-274 GRANITE DIGITAL 261 
111 MEGADAIVE SYSTEMS 75 
213-214 MICRO SOLUTIONS COMP PROD 241 
211-212 MICRO SOLUTIONS COMP PROD 243 
215-216 MICRO SOLUTIONS COMP PROD 235 
112 MICROPOLIS CORP 39 
132-133 PINNACLE MICRO 7 
543 PIONEER HIGH FID (GB) LTD (INTL) 101 
8 DISKETTES/DUPLICATORS 
236-237 AXIOMATIC 261 
260 VICTORY ENTERPFISES TECHNOLOGY 261 
9 FAX BOARDS/MACHINES 
529 PORA CORPORATION 405 23 
10 GRAPHICS TABLETS/ 

MICE/PEN INPUT 
175-176 ARISTO GRAPHIC SYSTEMS 202 
11 KEYBOARDS 
501 CHERRY MIKROSCHALTER GMBH (INTL) 135-139 
286-287 ELMA ELECTRONIC 282 
244 HOOLEON CORPORATION 262 
12 LAN HARDWARE 
200 BUFFALO PRODUCTS 252 
502-503 COMPEX INC 405 7 
81-62 CYBEX CORPORATION 207 
506-507 CYBEX CORPORATION (INT'L) Cul 
84-85 ОСА (МА) 101 
556 HERGO ERGONOMIC SUPPORT 240NE 2 
ч IBM PC DIRECT (М.А) 120-121 
544-545 MITRON COMPUTER (INTL) 65 
558 NYNEX MOBILE COMMUNICATIONS 240NE 1 
514 OLIVETTI SYS & NTWKS (INT'L) 88-89 
129-130 PC POWER & COOUNG 53 
127-128 PC POWER & COOLING 74 
13 LAPTOPS & NOTEBOOKS 
295 ANTRON ELECTRONICS LTD 262 
238 AXONIX CORP 262 
531 CHAPLET 405 21 
530 CHAPLET 405 19 
27 EDUCALC 282 
527 FIRST INTERNATIONAL COMPUTER 4013 2 
240 GENOVATION INC. 263 
p IBM PC DIRECT (МАЈ 406-C 
Ы JOR MICRODEVICES 255 
221-222 MICRO-INTERNATIONAL INC. 253 
536 MITAC INTERNATIONAL CORP 406 11 
15t TOSHIBA AMERICA INC 29-29 
180 WINBOOK INC 95 
158 ZEOS INTERNATIONAL 16-17 
14 MAIL ORDER 
550 ALTEX ELECTRONICS 240SO 2-3 
Ы AMBRA COMPUTER CORP (М.А) 32-32D 
7 BYTE CIRCULATION 240NE 2 
= BYTE INTERNATIONAL (INTL) 143 
* BYTE SHOW SERVICE (INT'L) 120-121 
202 COMPUTER DISCOUNT WAREHOUSE 232-233 
203 COMPUTERLANE UNLIMITED 242 


Category No. 
inquiry No. Pago No. 
2 ІВМ PC DIRECT (N.A.) сін 
Ы ІВМ PC DIRECT (МА } 408-С 
208 JAMECO ELECTRONICS 245 
221-222 MICRO-INTERNATIONAL INC. 253 
209 NEVADA COMPUTER 240 
е NSTUPC DIGEST 218 
557 PC OUTFITTERS INC. 240NE 5 
15 MEMORY/CHIPS/UPGRADES 
206-207 FIRST SOURCE INTL 250 
s IBM MICROELECTRONICS 103 
88 INTEL CORPORATION 58A-D 
208 JAMECO ELECTRONICS 245 
103-104 KINGSTON TECHNOLOGY 153 
229-230 LA TRADE 238 
16 MISCELLANEOUS HARDWARE 
196 CALIFORNIA PC PRODUCTS INC 215 
* COMMUNICATION INTELLIGENCE 35 
97 INTEGRAND RESEARCH 76 
109 MAXTOR 110-111 
221 PACIFIC COAST MICRO 258 
129-130 PC POWER а COOLING 53 
127-128 PC POWER & COOLING 74 
17 MODEMS/MULTIPLEXORS 
278 ATRIE TECHNOLOGY INC 203 
508 DATATRONICS TECHNOLOGY 405 18 
е JOR MICRODEVICES 255 
18 MONITORS & TERMINALS 
102 KFC (N.A) 400 
516 KUO FENG CORPORATION (INTL) см 
163-164 MAG INNOVISION 159 
113-114 — NANAO USA CORP (МА) 63 
115 NEC MONITORS 154-155 
я NOKIA DISPLAY PRODUCTS INC 71 
120-121 OPTIQUEST 131 
523 PHILIPS MONITORS (INTL) 8-9 
143 SAMTRON DISPLAYS INC (Н.А) 223 
542 SAMTRON (NTL) 63 
152-153 VIEWSONIC 55 
19 MULTIMEDIA 
289-290 ADOA 263 
555 ADOTECH COMPUTERS INC 240NE 3 
223-224 ANTEX ELECTRONICS 258 
201 COMPUTER & CONTROLS SOLUTIONS 249 
161 CREATIVE LABS INC B? 
190-191 FAST MULTIMEDIA 174 
162 MEDIA VISION (N.A) 115 
125 PASSPORT DESIGNS INC. 109 
557 PC OUTFITTERS INC. 240NE 5 
255-256 SILICONSOFT INC. 259 
537 VOCALTEC LTD (NTL) 152 
20 PRINTERS/PLOTTERS 
53 ADOBE SYSTEMS INC 179 
295 ATLANTIC TECHNOLOGY 283 
200 BUFFALO PROOUCTS 252 
504 COMPUTER FRIENDS 40tS 8 
297 DATAPRODUCTS 96 
* HEWLETT-PACKARD 24-25 
533 MANNESMANN TALLY (INTL) 172 
106-107 MANNESMANN TALLY (N.A.) 172 
115-177 NEWGEN SYSTEMS CORP 176 
s PACIFIC DATA PRODUCTS 165 
150 TEKTRONIX 170 
21 PROGRAMMABLE HARDWARE 
271-272 DAVISON-WORTH CORPORATION 263 
87-88 EUASHIM MICROCOMPUTERS 204 
511-512 FAST HARDLOCK (INTL) 51 
Ы JDR MICRODEVICES 255 
538-539 MARX DATENTECHNIK GmbH 405 6 
181-182 ҮЛЫ) 42 
263 Z-WORLD ENGINEERING 
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22 SCANNERS/OCR/DIGITIZERS 


07-88 ELIASHIM MICROCOMPUTERS 
517 LIGATURE LTD (INTL) 

281 LITECH CORPORATION 

23 TAPE DRIVES 

7-4 COLORADO MEMORY SYSTEMS 
247 LAGUNA DATA SYSTEMS 
213-214 — MICRO SOLUTIONS COMP PROD 
215-218 MICRO SOLUTIONS COMP PROD 
211-212 MICRO SOLUTIONS COMP PROD 
251 OVERLAND DATA INC 

253 QUALSTAR CORP 

284-285 — TAPEDISK CORPORATION 

24 UPS 

68 AMERICAN POWER CONVERSION 
123-124 MINUTEMAN 

520521 MINUTEMAN 

12728 PC POWER & COOLING 
129-130 PC POWER A COOLING 


SOFTWARE 


25 BUSINESS 


165 CARDIFF SOFTWARE 

128 PATTON & PATTON 

. SCITOR CORPORATION 

26 CAD/CAM 

175-176 ARISTO GRAPHIC SYSTEMS 

& AUTODESK INC 

99-100 INTERGRAPH (М.А) 

262 WINTEK CORP 

27 COMMUNICATIONS/ 
NETWORKING 

502-503 COMPEX INC 

8485 ОСА (N.A.) 

89-00 FRONTIER TECHNOLOGIES 

92-93 FUTURESOFT ENGINEERING 

. ІВМ PC DIRECT (МА) 

541 LANSOURCE 

. MICROSOFT CORPORATION 

121 PERSOFT INC 

193-194 —— ROBERTSON-CARUSO А ASSOCIATES 

169 SOFTARC 

172-174  VISIONWARE 

525 WALKER, RICHER & QUINN 

195 Z-CODE SOFTWARE (N.A) 

28 DATA ACQUISITION 

250 NATIONAL INSTRUMENTS 

29 DATABASE 

76 COMPUTER ASSOCIATES 

239 COMPUTERWISE 

d MICROSOFT CORPORATION 

e MICROSOFT CORPORATION (N.A.) 

185-186 ОН TOP SYSTEMS 

30 EDUCATIONAL 

61-52 ABACUS SOFTWARE 

* MCGRAW HILL NRI (N.A.) 

537 VOCALTEC LTD (INTL) 

31 ENGINEERING/ SCIENTIFIC 

548-549 — F&HSIMULATIONS (INTL) 

150-180 ITERATED SYSTEMS 

146-147 LANDMARK RESEARCH INTL CORP 

155-157 WOLFRAM RESEARCH 

32 ENTERTAINMENT 

210 MICROPROSE SOFTWARE 

33 GRAPHICS 

67 AITECH INTERNATIONAL 


405 22 
24 
12-13 
264 
241 
235 
243 
264 
264 
264 
64-65 
51 
112 
74 

53 
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Category No. 
Inquiry No Page No 
175-176 ARISTO GRAPHIC SYSTEMS 202 
78 COREL SOFTWARE 31 
227-228 LEAD TECHNOLOGIES 254 
113-114 NANAO USA CORP (М.А) 63 
34 MACINTOSH 
518 LOGIC PROGRAMMING ASSOC (INTL) 208 
35 MAIL ORDER 
202 COMPUTER DISCOUNT WAREHOUSE 232-233 
505 COMPUTER QUICK {INT'L} 106 
233 DATACAL DIRECT 244 
513 GREY MATTER LTD 405 14 
105 PROGRAMMER'S PARADISE 44-45 
36 MATHEMATICAL/STATISTICAL 
548-549 F&H SIMULATIONS (INTL) 32 
145 STATSOFT 93 
148-149 SYSTAT INC 191 
355-157 WOLFRAM RESEARCH 197 
37 MISCELLAENOUS SOFTWARE 
528 ON TIME MARKETING 405 12 
38 ON-LINE SERVICES 
. AMERICA ONLINE INCORPORATED (М A.) 144-B 
450 DX (НА) 277 
x COMPUSERVE 128А-В 
Т5 COMPUSERVE 129 
85 DELPHI INTERNET SERVICES 206 
39 OPERATING SYSTEMS 
М NETWORK COMPUTING DEVICES (NA) 143 
136 ONX SOFTWARE SYSTEMS LTD 36-37 
137 QUARTERDECK OFFICE SYSTEMS 83 
193-194 ROBERTSON-CARUSO & ASSOCIATES 42 
40 PROGRAMMING 
LANGUAGES/TOOLS 
189 ANGOSS SOFTWARE INTERNATIONAL 141 
70-71 BORLAND INTERNATIONAL 11 
ы COPIA INTERNATIONAL LTD 202 
187-188 CRYSTALOGIC INC 127 
540 ам 405 5 
j ТАМ SOFTWARE SOLUTIONS 20-21 
515 INNOVATIVE DATA CONCEPTS (INTL) 115 
199 KNOWLEDGE GARDEN (EUROPE) LTD 199 
227-228 LEAD TECHNOLOGIES 254 
518 LOGIC PROGRAMMING ASSOC (INTL) 209 
MICROWAY 132 
528 ON TIME MARKETING 405 12 
522 PHAR LAP SOFTWARE INC 405 9 
179 POET SOFTWARE (Ч.А) 40A 
135 POPKIN S/W А SYSTEMS INC. 105 
187 POWERSOFT CORPORATION (N.A.) B8-89 
144 SEQUITER SOFTWARE INC 195 
178 SUN PRO (NA) 66 
526 SYMANTEC (INT'L) 73 
154 WATCOM 27 
41 SECURITY 
88 ALADDIN KNOWLEDGE SYSTEMS 
501 CHERRY MIKROSCHALTER GMBH (INTL) 138-139 
168 DALLAS SEMICONDUCTOR 60 
87-88 ELIASHIM MICROCOMPUTERS 204 
508-510 EUTRON 4015 20 
511-512 FAST HARDLOCK (INTL) 61 
94-95 GLENCO ENGINEERING 135 
538-539 MARX DATENTECHNIK GmbH 4056 
139-140 RAINBOW TECHNOLOGIES 59 
524 SOFTWARE SECURITY 40513 
181-182 WIBU 43 
43 SOFTWARE DUPLICATION 
236-237 AXIOMATIC 281 


Category No. 
Inquiry No Page No. 
45 UNIX 
ы COPIA INTERNATIONAL LTD. 202 
81 FRAME TECHNOLOGY (М.А) 89 
96 HUMMINGBIRD COMMUNICATIONS 136 
170-171 INFORMATION FOUNDATION 148 
545-547 INTERSTELLAR SYSTEMS LTD (INTL) 209 
551-552 LABTAM (INTL) 130 
е NETWORK COMPUTING DEVICES (N A.) 143 
172-174 VISIONWARE 119 
155-157 WOLFRAM RESEARCH 197 
195 Z-CODE SOFTWARE {М А.) п 
46 UTILITIES 
550 ADTEK (NTL) 14 
66 ALADDIN KNOWLEDGE SYSTEMS 69 
220 ALLMICRO 234 
110 CONNER (НА) 61 
187-188 CRYSTALOGIC INC 127 
146-147 LANDMARK RESEARCH INTL CORP 203 
219 MICRO 2000 245 
293-294 MICRODATA 250 
258 OMEGA POINT INC. 265 
134 PKWARE INC 142 
284-285 TAPEDISK CORPORATION 264 
47 WINDOWS 
61-62 ABACUS SOFTWARE 128 
177 ASK ME MULTIMEDIA CENTER 198 
е COPIA INTERNATIONAL LTD 202 
89-90 FRONTIER TECHNOLOGIES 214 
96 HUMMINGBIRO COMMUNICATIONS 135 
101 KEA SYSTEMS LTD/ATTACHMATE CD 104 
146-147 LANDMARK RESEARCH INTL CORP 203 
518 LOGIC PROGRAMMING ASSOC (INT1) 209 
210 MICROPROSE SOFTWARE 239 
113-114 NANAO USA CORP (МА) 63 
185-156 ON TOP SYSTEMS 214 
266 PACIFIC SOFTWORKS 265 
125 PASSPORT DESIGNS INC. 108 
131 PERSOFT INC 189 
193-194 ROBERTSON-CARUSO & ASSOCIATES 42 
Т SCITOR CORPORATION 15 
255-256 SILICONSOFT INC. 259 
180 WINBOOK INC 95 
48 WORD PROCESSING/DTP 
91 FRAME TECHNOLOGY (М А.) 8-9 
517 LIGATURE LTO (INTL) 401$ 22 
517 LIGATURE LTD (U.S.) 405 22 
49 BOOKS/PUBLICATIONS 
51-62 ABACUS SOFTWARE 128 
183-184 AP PROFESSIONAL {М А.) 112 
BUSINESS WEEK (ІМТІ) 147 
BUSINESS WEEK (INTL) 223 
BYTE DECK {Н А) 130 
BYTE EURO DECK 248 
COMPUTER PROF BOOK SOCIETY (НА) 209 
. MCGRAW-HILL PROF & REF DIV 140 
122 OSBORNE MCGRAW-HILL 229 
50 RECRUITMENT 
563 QA TRAINING 405 10 
51 MISCELLANEOUS 
72 BRITISH AIRWAYS 217 
BYTE CIRCULATION 240NE 2 
BYTE SHOW SERVICE 120-121 
BYTE SUB MESSAGE 204 
BYTE SUB MESSAGE (INTL) 209 
DATAPRO 78-79 
551 DECUS/TALLEY MANAGEMENT GROUP 24050 1 
” NETWORLD:;.-NTEROP 94 LAS VEGAS 186 
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Inquiry No. Page No. inquiry No. Page Мо. 
A D 
1426 Accton Technology 4015-3 1108, Dataproducts 164 
Acer America B1 1349, 1381 
ACI US 22 1309 Dayna Communications 225 
1105, Advanced Matrix 164 1382 DEC 46, 67, 99, 164 
1106, Technology 1321 Devore Software 228 
1123 & Consulting 
1280 Advanced Microvideo 220 1286 DigiBoard 221 
1320 Advent Imaging 228 1154 Distributed Processing 205 
1456 AIP-NL 4015-16 Technology 
1079 Aladdin Systems 161 
1124, Alps Electric 164 E 
1125 1460 Empress Software 4015-20 
AMD 99 1109, Epson America 164 
American Business 41 1119, 1350 
Information 1436 European Business 4015-10 
1425 Amstrad 4015-3 Group 
Analog Devices 22 1327 Excel Software 228 
1278 Apexx Technology 220 F 
1311 Facility Innovations 225 
1126, Apple Computer 22, 46, 81, 1383, Fargo Electronics 164 
1127, 1128 164 1384 
Appropriate Solutions 46 1423 First Intemational 401S-6 
1440 Archipel 4015-12 Computer 
Ardis 113 1303 Fit Software 224 
Artic Technologies 22 1326 Flambeaux Software 225 
Artisoft 22 Forward Concepts 22 
Asymetrix 22 1314 Foundation Microsystems 226 
AT&T 22, 46, B1, 90, 113 
AT&T Global 99 G 
Information Solutions 1351 GCC Technologies 164 
1434 Auspex 4015-8 General Magic 22, 113 
Automated Functions 22 1110, Genicom 164 
1424 AVM 4015-3 1352, 1353 
Computersysteme 1450 Geosoft 4015-16 
Geoworks 22 
B 1435 Graphtec 401S-10 
Bell Atlantic Mobile 90 GTE Mobilnet 90 
Systems 1465 Guildsoft 4015-15 
Bell Labs 81 
Bell Northem 90 H 
BellSouth 22 1120, Hewlett-Packard 22, 90, 14 
Berkeley Systems 22 1354, 1355, 1356, 1357, 9, 164, 187 
1306 Binar Graphics 224 1358, 1359, 1360, 1361, 1385, 1386 
Biolink Computer 22 1427 Hexoft 401S-3 
Research and Development 1433 Hi-Spectra 4015-6 
1315 Bitstream 187, 226 1432 Hitachi 4015-6 
Blyth Software 22 
Borland International 22, І 
46, 57 1151 IBM 22, 46, 81, 90, 133, 
1334 Bristol Technology 228 145, 201, 205 
1107, Brother International 164 1276, in Focus Systems 220 
1115, 1129, 1130, 1377, 1378 1293 
1146 BSE 205 1322 Inforite 225 
1469 The Business Channel 4015-24 1454 Informatica 4018-15 
1319 Intex Solutions 228 
C 1313 МО Software’ 226 
Cadkey 22 
1116 CalComp 164 K 
1301 Caligari 228 1317 KnowledgeNet 228 
1275 Calpak 220 1431 KYE Systems 4015-4 
1117, Canon Computer 164 1362, Kyocera Electronics 164 
1346, Systems 1363 
1347, 1380 
1118 Citizen America 164 t 
1282 Codonics 221 1331 LaserData 226 
1348 Compaq Computer 149, 164 1364 LaserMaster 164 
Compudyne 133 1121, Lexmark Іліегпаіопа!149, 164 
Computer Intelligence/ 22 1339, 1365, 1366, 1367, 1388 
InfoCo 1340 Lotus Development 90, 
Coromandel 46 122, 187 
1298 Crosswise 224 1328 Lucid 226 
1324 Curtis Software 225 
CyberCorp 22 M 
Cyrix 133 1337 Magee Enterprises 225 
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Inquiry No. Page No. 
1289 MAG InnoVision 222 
1111 Mannesmann Tally 164 
1300 Manugistics 226 
1332 MathSoft 228 
1305 The MathWorks 224 
1329 Micrografx 226 
1149, Microsoft 22, 46, 57, 113, 
1341 122, 133, 137, 149, 187, 205 
1148 Micro 2000 205 
1461 Moon Valley Software 4015-24 
1277 Moses Computers 220 
Motorola 22, 90 
1463 МАТ 401S-20 
№ 
1075 Nanao 157 
1147 Nanao USA 205 
1438 National instruments 46, 
4015-12 
1318 Natural Graphics 228 
NCR 1, 99 
1368, NEC Technologies 164 
1369, 1370 
1371 NewGen Systems 164 
No Hands Software 187 


1076 Nokia Display Products 157 
1453, Non Standard Logics 4015-15, 


1459 401S-16 
Notis Systems 22 
Novell 46, 133, 201 
0 

1449 О, Technology 4015-15 

1112, Okidata 164 

1372, 1373 


1287 Olympus image Systems 221 
1288 


1310 Online Computer 221, 
Systems 225 

1113 Output Technology 164 

P 

1150 Palindrome 205 

1374, Panasonic 164 

1375 Communications 

1302 Paradigm Systems 224 

1458 Pathfinder 4015-18 


1155 Perceptive Solutions 205 


Pipeline 22 
1325 Pixar 225 
1152 Plannet Crafters 205 
1078 Post Software 137 
1455 Polaris Software 4015-22 
Ромегѕой 46 
1291 Prairie Digital 222 
Precision Digital Images 22 
Pro CD 41 
Prograph International 46 
1452 Prosa Software 4015-16 
1462, Q«E Software 401S-22 
1466 
1304 Qualitas 224 
1153 Quantum Development 205 
1285 Qume 221 
R 
1272 Racal-Datacom 221 
1292 Radio, Computer 222 
& Telephone 
Radish Communications 81 
Systems 
1437 Radius 4015-10 


inquiry No. Page No. 
1308 Radix2 Software 225 
Engineering 
RAM Mobile Data 90, 113 
1421 RDI Europe 4015-3 


Rogue Wave Software 46 
RSA Data Securities 113 


S 
Sequiter Software 226 
Server Technology 222 
Shareware 4015-24, 46 
Sharp Electronics 90, 164, 
4015-4 
Sheridan Software 226 
Systems 
Silicon Graphics 10, 41 
Spectral Innovations 22 
Spectron Microsystems 22 
Spectrum Signal 222 
Processing 
SPSS France 4015-24 
Stac Electronics 22 
Star Micronics 164 
Sun Microsystems 22, 46, 67 
SunPro 225 
SunSoft 46 
Sygnus Data 4015-4 
Communications 
Symantec 46 
Syntha-Voice 22 
T 


Tadpole Technology 220 


Tailor Made Software 226 
Taligent 46 
Tandy 22 
Tektronix 164 
TeteDisk 4015-4 
Texas Instruments 22, 164 
Toshiba 99, 133 
Transtech Parallel 4015-8 
Systems 

Traveling Software 90 
Tri-Star Computer 221 
Troil Technology 220 
Truevision 220 
U 

Unlimited Systems 222 
USAA 46 
V 

Varitronix 4015-4 
Vermont Microsystems 228 
Vemier Software 220 
Viatec Software 4015-18 
VidTech Microsystems 221 
Visual CADD 22 
Visual Engineering 224 
Vitelec Electronics 4015-12 
Vycor 228 
W 

Windata 222 
Wordcraft 401S-18 

Intemational 

WordPerfect 46, 205 
X 

Xerox 164 
Xircom 99 
Z 


Zenith Data Systems 133 


Bih: Your Coach 
{0 the Internet! 


yew Тел Give BIX a try with our new 5 for Free Offerl Join BIX 


C. today and get 5 hours of evening and weekend access for free! 
Take the rest of the calendar month to explore BIX, and then 
А continue for our standard $13 monthly membership fee. 
rep Further details and complete rate information are 
à; provided during registration. Using any communications 


Ж 


=. program, dial 1-800-695-4882. At the "logon" prompt enter Ых. 
“tory © Then at the “name?” prompt enter bix.byte39. If you have any 
questions, call us at 1-800-695-4775 (voice). Or fax us at 617-491-6642. 
Send Internet mail to info@bix.com. Windows users can order BlXnav, our graphical 


interface for BIX, for easy point and click access. Details are available during registration. 


Under the 5 for Free plan, daytime rates (59/7 ) apply lor access during prime time hours. Tha 5 for Free offer ia valid for first-time members only, 


Circle 450 on inquiry Card. 


The Internet connects you with 
more than 10 million people , at 
universities, companies, and other 
online services. Now, get full access 
to the Internet free of charge when 
you subscribe to BIX! You'll also 
get expert assistance from BIX 
moderators who can help you find 


your way around the Internet. 


These experts can guide you through 
the many services and features 
available, and help you find the 
information you're looking for. 
Anytime you need help, just join our 
special 'internet' conference and get 
fast answers to your questions. 


As you become more familiar with the 
Internet, you'll be able to download 
files from all over the world using FTP, 
connect to other sites and services 
through telnet, read and reply to 
Usenet Newsgroups, access utilities 
like finger and whois, and much more! 
BIX and the Internet together provide 
the largest and most effective technical 
resource for computing professionals. 


And with over 600 local access 
numbers in the U.S., plus telnet access 
via the Internet, BIX makes it easy to 
connect. Try BIX today through our 
special 5 for Free offer - and become 
part of the top technical team! 


If vou can hack it 


Tom R. Hatfhill 


Virtual communities are 
mo substitute for real 


communities 


alk through any residential neigh- 
borhood built in America over the 
last 75 years, and you'll notice а 
revealing architectural pattern: 
Houses erected before World War II almost invariably 
have large front porches, while houses that came later 
don't. Broad, full-frontage porches have given way to 
simple stoops or abbreviated entry ways that аге more 
decorative than functional. 

The abrupt demise of the front porch isn't merely sym- 
bolic. It says a lot about how America has changed over 
the last 50 years and how new technology can signifi- 
cantly alter our communities and social relationships. 

Consider how front porches once defined our interac- 
tions with family members and neighbors. As an external 
room attached to the face of the house, the porch repre- 
sented an intersection between public and private life. 
Before air conditioning, porches were a shaded refuge 
on hot summer days. Before TV, they were gathering 
places for socializing and courting in the evenings. In 
urban neighborhoods, they were public parlors, inviting 
random encounters with passers-by. Porches were de- 
signed for a lifestyle that was fundamentally extroverted. 

Over the years, that connection to the outside world has 
gradually been replaced with electronics that span great 
distances, First telephones, then radio, then TV, and now 
computers have changed the way we socialize, maintain 
relationships, and relate to our neighbors. Most recently, 
millions of people have started communicating with each 
other via computers and modems plugged into on-line 
networks—and soon, via the data superhighway. 

The interactive networks make it possible to maintain 
far-flung virtual communities of like-minded people. In 
itself, this is nothing new. It’s the next logical step in a 
long trend toward basing relationships on common in- 
terests instead of geographical proximity. In the old days, 
especially in rural communities, folks had to associate 
with their neighbors, because there wasn’t much choice. 
Nowadays, modern transportation and communication 
free us to associate with those who share our views and 
interests, and that’s good. But they also threaten to isolate 
us from our immediate communities, and that’s bad. 

Unlike some observers, I don’t fear that the expanding 
bandwidth of communications will fracture us into virtual 
communities that are too narrowly focused. According to 
this argument, cable TV channels and on-line forums 
are growing so numerous and specialized that we won't 
be exposed to differing viewpoints. As viewership de- 
clines on broadcast TV networks, say the critics, we'll no 
longer share a common media culture. We'll lose our 
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national identity and become so enmeshed in self-rein- 
forcing feedback loops that we lose touch with reality. 

1 don't think that will happen. Sure, some people will 
maroon themselves on virtual info-islands, but they al- 
ready do anyway. Most will be liberated by the interac- 
tivity and finely tuned narrowcasting of the new media. 
Whether passive lurker or aggressive flamer, you can't 
surf the networks for long without stumbling across a 
spirited debate about something that grabs your atten- 
tion. Log on and see for yourself: Our virtual communi- 
ties are lively places that roar with the noise of democracy. 

Virtual communities are exciting and healthy, but they 
become a problem when they displace similar discourse 
in real communities. No matter how little you have in 
common with your next-door neighbors, you still have 
one thing in common: You are neighbors. If that rela- 
tionship is abandoned, the real community begins to lose 
its cohesion, just as the virtual community unravels if 
everyone stops posting messages. It would be a serious 
mistake to sacrifice the old community for the new. 

Turn off your computer, take a walk around your neigh- 
borhood, and observe how dwellings continue to evolve. 
Prison bars disguised as decorative grilles protect doors 
and windows from break-ins. Front porches have moved 
to the back of the house, where they're called decks, and 
become the centerpieces of backyards walled in by pri- 
vacy fences. Or they're relocated within the house itself, 
where they're euphemistically called family rooms (e.g., 
TV rooms), thereby offering even more privacy—plus 
easy access to the remote, virtual neighborhoods. 

At best, our real communities will become sterile and 
boring. At worst, they'll become hostile places where 
criminals fill the void of street life. Isolationism doesn’t 
work any better locally than it does internationally, and 
the results can be equally self-destructive. № 


Tom R. Halfhill is a BYTE senior news editor based in San Mateo, 
California. Contact him on the Internet or BIX at thalfhill@ bix.com. 
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DUALSCAN COLOR BUILT-IN TRACKBALL LONG-LIFE BATTERY 


DELL LATITUDE" ә ДМВ RAM FEATURES COMMON TO THESE 


MOBILE COLOR е 170MB HARD DRIVE CONFIGURATIONS: 
. ORDER CODE #5000699 © 9.5" DUALSCAN SIN COLOR 
52149 z 
* INTEL? i486" SX SLENHANCED 
BUSINESS LEASE: $91/MO. 33MHz PROCESSOR 
* 
> aie SEM О 
e |7OMB HARD DRIVE 
DELL LATITUDE MOBILE « ACTI - CONTACT MANAGER © TYPE ИИ PCMCIA 
SALES MANAGER e MICROSOFT POWERPOINT EXPANSION. SOI 
e MICROSOFT WORKS • 3.5" DISKETTE DRIVE 
$ 2 / 9 9 “ 24/96 FAX MODEM “ NiMH BATTERY 
» ATTACHE CARRYING CASE ә MSDOS 6.2/WINDOWS 31 
BUSINESS LEASE: $104/MO. ORDER CODE #5000700 “ DIMENSIONS: 
DELL LATITUDE MOBILE 8MB РАМ 8.0 xILZ x 1.7 


WEIGHT: 6.4 185. 


POWERPACK 17OMB HARD DRIVE 


Ф 

* e 14 4 FAX MODEM CONWWVORKS 
e EXTRA BA TERY (5 COMMUNICATICN TOOLS 
® ATTACHE CARRYING CASE IN 1 PACKAGE) 


BUSINESS LEASE: $111/MO. ORDER CODE #5000701 


AMERICA ONLINE 
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If you happen to find a notebook that can do more for less, and has 
dedicated notebook support, kick your heels together. And then buy it. 


DEAL 
«u 800-626-4380 =” 


HOURS: MON-FRI 7AM-9PM СТ ЗАТ ЮАМ-6РМ CT SUN 12РМ-5РМ CT 
IN CANADA’ CALL 800-668-3021. MEXICO! 228-7811. KEYCODE #11EBD 


LATEST TECHNOLOGY PRICED ТО MOVE 


Respondens ranked Dell “Highest in Customer Satisfaction among Desktop Personal Computer Users” 

"This device has not been approved by the Federal Cummunications Commission. This device is nat, and may not be, offered for sale or lease or sold от leased 
until the approval of the FCC has been obtained. "Promotional pricing expires 5/15/94. 21993 11). Power and Associates Desktop Personal Computer Satisfuction Study 
conducted among 1,956 business user respondents. * Prices valid m the U.S. only Sume products and promunons not atiulable m Canada or Mexico. "Business leasing arranged 
by Leasing Group, Inc. MS-DOS and Microsoft ате registered trademarks and Windows i a trademark of Microsoft Corporadon. Тһе Intel Inside ingo and Intel ave registered 
trademarks and i486, Pentium and Overdrive are trademarks of Intel Corperation. VL-Bus is а trademark of Video Electronics Standards Association. Peavey 15 a registered 
trademark of Peavey Electronics Corporation. Dell disclams proprietary mterest in the marks and names of others. ©1994 Del Computer Corporation. All rights reserved. 


XPS 90MHz PENTIUM NPS 100MHz 486 NPS ВОМН: PENTIUM NPS 100MHz 486 


LOADED! 
DELL DIMENSION XPS P90" 


52288 


BUSINESS LEASE: $122/MO. 


8MB RAM 

128МВ MAX RAM 
528MB HARD DRIVE 
256KB EXTERNAL CACHE 


7 EXPANSION SLOTS TOTAL 
ІЗ ISA, 1 PCI, 1 PCI/ISA 
SHARED AVAILABLE] 


PCI #9GXE VIDEO CARD 


VS15 MONITOR (15* CRT, 
1024 x 768, 28mm, МІ) 


ONE DISKETTE DRIVE (3,57 
SPACESAVER KEYBOARD 


MUILTISESSION, DOUBLE-SPIN 
CD ROM DRIVE 


MS-DOS 6.2/MICRCSOFT 
WINDOWS 3.1/MOUSE 


ORDER CODE #500012 


PICTURED SYSTEM: NEW! 
DELL DIMENSION XPS 4100V' 


52688 


BUSINESS LEASE: $3100/MO. 


° BMB RAM 

° 64MB МАХ RAM 

e 450MB HARD DRIVE 
o 


UPGRADEABLE TO PENTIUM 
OVERDRIVE ” 


e 7 EXPANSION SLOTS TOTAL 
(5 ISA,1ON VEBUS AVAILABLE) 


e М 49GXE VIDEO CARD 


e Ү515 MONITOR [15* СЕТ 
1024 x 768, .28mm, МІ) 


e ONE DISKETTE DRIVE [3.57 
e SPACESAVER KEYBOARD 


е MULTI-SESSION, DOUBLE-SPIN 
CD ROM DRIVE 


* MS-DOS 6.2/MICROSOFT 
WINDOWS 3.1/MOUSE 


ORDER CODE #400011 


DELL DIMENSION XPS P60 


52499 


BUSINESS LEASE: $92/MO. 
е 8MB RAM 
128MB MAX RAM 
450MB HARD DRIVE 
256KB EXTERNAL CACHE 


e 7 EXPANSION 51015 TOTAL 
(4 ISA, 1 PCI, 1 PCI/ISA 
SHARED AVAILABLE] 


e PCI VIDEO CARD 


e VSI4 MONITOR (14° CRT, 
1024 x 768, . 28mm, NI} 


е ONE DISKETTE DRIVE {3 57] 
e SPACESAVER KEYBOARD 


* MS-DOS 6.2/MICROSOFT 
WINDOWS 3.1/MOUSE 


ORDER CODE #500011 


NOT PICTURED: NEW! 
DELL DIMENSION XPS 4100У” 


2199 


BUSINESS LEASE: $81/MO. 


e BMB RAM 
* 64MB МАХ RAM 
e 340MB HARD DRIVE 


® UPGRADEABLE TO PENTIUM 
OVERDRIVE 


e 7 EXPANSION SLOTS TOTAL 
(6 ISA, ON VEBUS AVAILABLE) 


* М VIDEO CARD 


• Ү514 MONITOR {14° CRT, 
1024 x 768, .28mm, МІ) 


e ONE DISKETTE DRIVE (3.57 
e SPACESAVER KEYBOARD 


е MS-DOS 6.2/MICROSCFT 
WINDOWS 3.1 /MOUSE 


ORDER CODE #400010 


GEMHZ 486 222; 33MHz 488 


MS OFFICE/MULTIMEDIA 
DELL DIMENSION 450SV 


$1999 


BUSINESS LEASE: $74/MO. 
e AMB RAM 
e 64MB МАХ RAM 
e 340MB HARD DRIVE 


UPGRADEABLE TO PENTIUM 
OVERDRIVE 


5 EXPANSION SLOTS TOTAL 
[4 ISA, 2 ON VLBUS AVAILABLE} 


LOCAL BUS VIDEO 


1024 x 768, .28mm| 
ONE DISKETTE DRIVE (3,57 
e SPACESAVER KEYBOARD 


MUITESESSION, DOUBLE-SPIN 
CD ROM DRIVE 


SOUND BLASTER 16 SOUND 
CARD 


PEAVEY" 200 SPEAKERS 


PRELOADED MS OFFICE, 
MS BOOKSHELF QUICKEN 


е MS-DOS 6.2/MICROSOFT 
WINDOWS 3.L/MOUSE 


ORDER CODE #300018 


SVGA 10241 MONITOR (14* CRT, 


BEST BUY! 
DELL DIMENSION 466V 


531039 


BUSINESS LEASE: $70/MO 


• ВМВ RAM 
64MB MAX RAM 
34ОМВ HARD DRIVE 


е UPGRADEABLE TO PENTIUM 
OVERDRIVE 


5 EXPANSION SLOTS TOTAL 
[5 ISA, 2 ON VLBUS AVAILABLE} 


LOCAL BUS VIDEO 


* V515 MONITOR (15° CRT, 
1024 x 768, .28mm, МІ) 


e ONE DISKETTE DRIVE |3,57 
SPACESAVER KEYBOARD 


• MS-DOS 6.2/MICROSOFT 
WINDOWS 3.1/MOUSE 


ORDER CODE #300019 


DELL DIMENSION 4505\У 


$ 1589 


BUSINESS LEASE: $59/MO. 


ДМВ КАМ 
64MB МАХ КАМ 
ЗАОМВ HARD DRIVE 


UPGRADEABLE TO PENTIUM 
OVERDRIVE 


5 EXPANSION SLOTS TOTAL 
(5 ISA, 2 ON VL-BUS AVAILABLE} 


e LOCAL BUS VIDEO 


е V514 MONITOR (14° CRT, 
1024 x 768, .28mm, М! 


e ONE DISKETTE DRIVE (3.57 
SPACESAVER KEYBOARD 


е MS-DOS 6.2/MICROSOFT 
WINDOWS 3.1/MOUSE 


ORDER CODE #300017 


DELL DIMENSION 4335V 


$1999 


BUSINESS LEASE $52/MO. 


e AMB RAM 
e 64MB МАХ RAM 
e 210MB HARD DRIVE 


° UPGRADEABLE TO PENTIUM 
OVERDRIVE 


® 5 EXPANSION SLOTS TOTAL 
(5 БА, 2 ON VLBUS AVAILABLE] 


® LOCAL BUS VIDEO 


e VS14 MONITOR (14° CRT, 
1024 x 768, .28mm, МІ 


e ONE DISKETTE DRIVE (3.57 
e SPACESAVER KEYBOARD 


© MSDOS 6.2/MICROSOFT 
WINDOWS 3.1/MOUSE 


ORDER CODE #300016 


NO SCREAMING CUSTOMERS. 


No one keeps tabs on customer service more frequently than J.D. Power and 


Associates. A few months ago, they asked 1,956 business users how happy 


they were with their PC. They call it the “J.D. Power and Associates Highest 


Customer Satisfaction Among PC Users” 


award. Now we call it “ours” 


Give us a call today. And watch 


how fast we put a smile on your face. 


DELL 
«u 800-531-2751 ~ 


HOURS. MON-FRI 7AM-9PM СТ SAT 10АМ-6РМ CT SUN 12PM-5PM CT 
IN CANADA? CALL 800-668-3021 KEYCODE #11EBE 


296КВ WRITE BACK 


CACHE 


DELL DIMENSION" XPS P90 • ВМВ ЗАМ е 515 MONITOR 
PENTIUM" 90MHz SYSTEM! • 128MB МАХ RAM е ONE DISKETTE DRIVE [3 5°) 
* e 45ОМВ HARD DRIVE • SPACESAVER KEYBOARD 
$ e 256KB EXTERNAL CACHE « DOUBLE SPIN CD ROM DRIVE 
| е 7 EXPANSION SLOTS TOTAL (4 ISA 1PC ә MS DOS’ 6 2/MICROSOF WINDOWS 
PCI/ISA SHARED AVAILABLE| 3 MOUSE 
BUSINESS LEASE’: STII/MO. е PCI VIDEO CARD ORDER CODE #500013 


You could blow a gasket waiting on your old PC, so call 
and order a Pentium system that’s a total speed demon. 


D«LL 
^: 800-424-1370 » 


HOURS MON-FRI 7AM-9PM CT SAT 10AM-GPM СТ SUN 12PM-5PM CT 
IN CANADA; CALL 800-668-3021 KEYCODE #11EE4 


"This device has not been approved by the Federal Communications Commission. This device is nat, 
and may not be, offered for sale or lease or sold or leused until the upproval of the FCC has been obtained. 


